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PREFACE 


This publication, prepared by the Dominion Bureau of Statistics in coopera- 
tion with the National Research Council, presents in tabular form an estimate of 
the magnitude and direction of the research-development program undertaken by 
Canadian industry in 1957 and provides an indication of the relative size of the 
1958 program. The survey was conducted as a result of the interest shown in the 
first such publication issued two years ago, covering the years 1955 and 1956. 


The current survey Sought information on the cost of research-development 
conducted by the reporting companies, the source of these funds, and expendi- 
tures on purchases of research-development results from affiliates and others 
located in Canada and in foreign countries. It also requested data on the princi- 
pal fields in which the work was being carried out, and the number of profes- 
sionally-trained research personnel and technicians employed. 


The concepts and definitions used parallel those followed in the 1955-56 
survey. They were formed as a result of consultations held with senior officials 
of the National Research Council, scientists and administrators of Canadian 
companies who were known to have a substantial interest in industrial research, 
and with several trade and professional associations. 


The assistance of the many business firms who have cooperated with us by 
submitting reports is gratefully acknowledged. 


WALTER E. DUFFETT, 


December, 1958. Dominion Statistician. 
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GENERAL REVIEW 


The industrial research-development program of 
Canadian industry is continuing to grow both in size 
and in number of firms. A recent survey of over 
2,800 companies operating in Canada indicated that, 
in 1957 there were 455 firms with such programs and 
an additional 364 with arrangements to obtain re- 
search-development information from others. This 
compares with 377 companies with such programs 
and 235 with arrangements to secure research- 
development data in 1955, reported in the first sur- 
vey conducted by the Dominion Bureau of Statistics 
two years ago. Although over 300 additional firms 
were covered in this second survey, the selection 
was made from identical industries and on the same 
basis—firms with 100 or more employees. 


During 1957, the 455 firms reporting research- 
development programs indicated expenditures total- 
ling $99.6 million, plus an additional $49.6 million 
spent on government research-development prime 
contracts. In 1955, the 377 companies reported ex- 
Penditures of $65.9 million on their own account 
which compares with the $99.6 million in 1957. Data 
on government research-development prime contracts 
were not collected in the initial survey. 


Indications are that, in total, the same firms 
which spent $149 million in 1957 expect that similar 
expenditures for 1958 will exceed $160 million, an 
increase of about 8%. 


The major part of the industrial research- 
development work was conducted within the reporting 
companies themselves, to the extent of over $125 
million or 84% of the total in 1957. An additional 
$20 million, or 13%, was spent for research-develop- 
ment done outside Canada, of which 88% went to the 
United States and 11% to the United Kingdom, with 
the remaining 1% to other foreign countries. The 
balance, amounting to $4 million, or 3%, was spent 
for research-development done by others in Canada, 
mainly firms outside the corporate structure of the 
reporting company and research foundations. Rela- 
tively small payments were made to commercial 
laboratories, consultants and educational institu- 
tions. 


Examination of total research-development 
expenditures by industry shows that, as in 1955, 
Transportation Equipment, Electrical Apparatus and 
Supplies and Chemical Products, far exceeded the 
expenditures in all other industries. The Transpor- 
tation Equipment industry itself, which includes the 
manufacture of aircraft, accounted for $73 million, 
almost one half of the total research-development 
expenditures in all industries. However, it should 
be noted that of this total, $47.3 million was sup- 
ported by government research-development prime 
contracts and $10.7 million by the research-devel- 
opment portion of government procurement contracts. 
The cost of research-development activity in the 
Electrical Apparatus and Supplies and the Chemical 
Products industries accounted for an additional $27 


million. Together these three industries made up 
more than 67% of the total. Next in order of size 
were Products of Petroleum and Coal, Mining, Non- 
Ferrous Metal Products, Paper Products, Iron and 
Steel Products, Rubber Products industries and the 
Transportation and Public Utilities industries, which 
accounted for an additional 26% of the total cost of 
industrial research-development. The same industries 
were also the most active in the research-develop- 
ment field in 1955. 


Continued activity and interest in the research 
field is indicated by the reported anticipated cost 
of research-development in 1958 estimated at $161 
million, an increase of 8% over the 1957 figure. 
Transportation Equipment, as the most research- 
active industry, accounts for $5 million of the 
increase. Following in order are Products of Petro- 
leum and Coal and Chemical Products, with a re- 
ported increase of $2 million each, and Non-Ferrous 
Metal Products, with an increase of $1 million. 
These three industries together with Transportation 
mquipment account for 83% of the total increase over 
the 1957 level. Decreases in research-development 
expenditures were anticipated in the Mining, Textile 
Products and ‘‘Other’’ Non-Manufacturing industries, 
to the extent of $1 million, the bulk of which was 
in the Mining industry. 


Professionally-trained scientists employed on 
research-development projects in 1957 numbered 
4,448, an increase of more than 50% over the cor- 
responding figure in 1955. Almost one-half of this 
increase was due to the Transportation Equipment 
industry, followed by Electrical Apparatus and 
Chemical Products. These three industries, which 
also showed the highest expenditures for research, 
accounted for over 70% of the increase in profession- 
ally-trained research personnel. Distribution by 
level of training followed the same pattern as in 
1955, with about three quarters of the scientists 
trained to the bachelor level and the remainder fairly 
evenly divided between those with masters’ and 
doctors’ degrees. Research-development technicians 
made up over one-half of the supporting personnel, 
which totalled 7,263. 


Research activity in the engineering fields 
comprises 65% of the total, with all industries active 
in at least one phase of engineering. Other important 
fields of research included chemistry, metallurgy 
and physics which together accounted for an addi- 
tional 30% of total expenditures. Some activity was 
reported by all industries in the closely related 
fields of chemical engineering or chemistry. 


The increasing interest in research-development 
is shown by the investment in new or extended re- 
search facilities, which amounted to $12.8 million 
in 1957. This is more than 20% of the estimated 
value of all facilities used for research purposes, 
as reported in 1955. 


Fields of Research-Development Activity (Table 4) 


Over 70% of the total expenditures on research 
in 1957 were made in four of the twelve fields of 
research specified in the survey, with mechanical 
engineering accounting for 27%, ‘‘other’’ engineering 
(mainly aeronautical) 16%, electrical engineering 
15%, and chemistry 13%. Expenditures in all the 
engineering fields combined made up almost 65% of 
the total. Other important fields of research were 
metallurgy and physics accounting for 8% and 7% 
of the total respectively. 


As illustrated in the summary below, activity 


in many of the fields of research was concentrated 
is only a few industries. 


$000’s |, @ 


of total 
Electrical engineering, total ................ 22, 301 
Transportation equipment ................ 8, 749 
Electrical apparatus and supplies .... 10,973 
19,722) 88.4 
Mechanical engineering, total .............. 39, 844 
Tron and Steel products ..........eesceceeee 3, 426 
Transportation equipment .............6. 32, 426 
30,002 1 90.0 
‘‘Other’’ engineering, total..... 23, 438 
Transportation equipment ................. 19, 369 82.6 
Chemistry jitotal -...2822..-c2oseeeccenersunnatct 20,329 
RUDDER DROdUCTS acseacnsceseteesertereoeren 1, 162 
Paper products tieccssscrvotn etree etertes 3y 2010 
Products of petroleum and coal) ........ 4,351 
Chemical) products faces -eecturss-oseeaseueas 7, 334 
16,084 | 79.1 
Physics ;:totalias. tcl. dvennceaeceenaee 10, 135 
Transportation equipment ...............+ 6, 805 
Electrical apparatus and supplies.... 1, 424 
8,229 | 81.2 
Geology, geophysics and earth scien- 
COS, total 0.6.2... seereeee eee sre 1, 622 
MITT ei moan, cevatanes ausseestosreber sooner et aeee 438 
Products of petroleum and coal ........ 990 
1,428 | 88.0 
Metallurgy, total: .<.....c2:d.sscsssaverssasbeveneots 12, 879 
Transportation equipment ........... ...... PAroyoyt| 
Non-ferrous metal products .... 3, 984 
Miri eae cence: sce ee eee ees 4,001 
10,842 | 84,2 
Medicine, total ............:ccccecseeeees 2,473 
Chemicalupnoduct siren. .-pecttes ccrsesers-cst 1, 340 
“‘Other’’ non-manufacturing (mainly 
health services) 1, 108 
2,448 | 99.0 


All industries reported some activity in mechan- 
ical and ‘‘other’’ engineering as well as in either 
chemical engineering or chemistry, which are closely 
related fields. 


Support of Research-Development Done Within the 
Company (Table 5) 


SOURCES OF RESEARCH FUNDS 


PARENT, AFFILIATE,ETC. 


GOVERNMENT RESEARCH 
PART OF PROCUREMENT 
CONTRACTS 
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COMPANY Seats 
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Examination of the sources of funds for research 
done within the reporting company showed that the 
government contributed heavily, providing close to 
40% of the total spent through research-development 
prime contracts, and an additional 10% through the 
research-development part of procurement contracts. 
Heaviest user of government funds was the Trans- 
portation Equipment industry (94%), followed by 
Electrical Apparatus and Supplies and Other Manu- 
facturing which together accounted for an additional 
5%. These three industries were the sole recipients 
of government funds obtained through the research- 
development part of procurement contracts. 


The reporting companies themselves financed a 
major share of research development costs, aver- 
aging 42% of the funds used. This pattern was the 
same in all industries except the following: 


Industry and source of funds 


Amount |% of industry 
total 


Transportation equipment: 


Reporting company . 621 
Parent or affiliate .............. sae 0.1 
FOVETNINCH ES ccistececscessccseece asic 89.9 
KG Obese reekceneivssettansossccaceest sesatdessacseae 8.9 
Other non-manufacturing: 
RVCDOMUINS (COMPANY: accscccercccssenesecse 562 22. 4 
Parent or affiliate 780 alilaal 
Government .........es000 nae 351 14.0 
Cine ee 816 [ 32.5 


Funds originating in a parent or affiliated 
company formed only a small part of the total, 
amounting to $5.6 million. Of this amount, Electrical 
Apparatus and Supplies and Products of Petroleum 
and Coal received the greatest share, 18% and 20% 
respectively. 


Funds coming from ‘‘other’’ sources were about 
the same in volume as funds furnished by parent or 
affiliated companies. Industries receiving the major 
portions of this type of financial support were Paper 
Products and Transportation Equipment, accounting 
for 23% and 44% respectively. This source comprises 
mainly funds provided by other companies for con- 
tract research. In the Other Non-Manufacturing field, 
outside assistance was received by hospitals from 
provincial grants and medical foundations and by 
trade associations from membership fees. 


Research-Development Expenditures by Size of Firm 
(Table 6) 


RESEARCH EXPENDITURES 
BY SIZE GROUP 


UNDER $1 MILLION 
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The larger firms with annual sales over $50 
million performed 72% of thetotal industrial research 
program although comprising only 12% of the re- 
search-active firms. Conversely, smaller firms with 
annual sales between $1 million and $9 million 
accounted for only 10% of the research-development 
expenditures, although this size group contains 49% 
of the firms reporting research activity. In the Mining 
industry the smallest firms, made up of those with 
annual sales of less than $1 million, were respon- 
sible for a relatively large share of the total expen- 
ditures. This was largely due to a number of respon- 
dents being in the development stage and having no 
sales figures to report. 


Direct Research-Development Expenditures (Table 7) 


Direct research-development expenditures, de- 
fined as covering the research done within the 
reporting organization, amounted to $125 million or 
84% of total research costs. The Transportation 
Equipment, Electrical Apparatus and Supplies and 
the Chemical Products industries made up 72% of 
the direct research-development expenditures as 
against 67% of the total research costs. 


a a ER REESE 


Direct research 
Industry expenditures 
$000’s % of total 
+ ie 
INTL WATT Clmransestaes cage lvonsvesstheeentsnr*oaceatecceas 4, 835 Ses) 
Paper products 5, 701 4.5 
Iron and steel products .............000 4,045 Ser 
Transportation equipment .............. 64, 567 51. 4 
Non-ferrous metal products .......... 5, 626 4.5 
Electrical apparatus and supplies 14, 445 i i es 
Products of petroleum and coal .... 2, 934 2,3 
Chemical products .........cccccccccecosoees 1G GS A ary 9.4 
All other industries ............csseceeeees 11, 664 9. 3 
TOCA csacsarcseWbncapinidsrsuenssuessssosssvetes 125, 534 100, 0 
Total research 
expenditures 

$000’s 1% of total 

WEDD 21k. crpeeascntasonenpascadsasessoceesesartcecs 6, 279 4.2 
Paper PFOduct .......sccccccccecsereerseeones 6,213 4. Zi 
Iron and steel] products .........-s+0+ 4, 340 2:19) 
Transportation equipment ............. 72,919 48.9 
Non-ferrous metal products .......... 5, 793 ae 
Electrical apparatus and supplies 15, 348 10. 3 
Products of petroleum and coal .... 7, 489 5. 0 
Chemical products. ........cccsecccnsesesees 12, 428 8.3 
All other industries .....-sesssscsesseeseese 18,335 | Loa 
PP Ot al soees. teetedees gasvesstctocraanaces<ovaeetass 149,144 100,90 


eee 


The percentages of the direct research-develop- 
ment expenditures performed by each size group 
follow the same pattern as the percentages of the 
total expenditures contributed by these same size 
groups, with the larger firms conducting the major 
portion. 


Be 


Total direct research expenditures averaged 
0.9% of the sales of research-active firms. Excluding 
the part financed through government research- 
development prime contracts, the average drops to 
0.6% of the sales in 1957 which compares with 0.5% 
in 1955. The three most research-active industries, 
Transportation Equipment, Electrical Apparatus and 
Supplies and Chemical Products, were well above 
this average having spent 4.5%, 1.6% and 1.5% of 
their sales dollar respectively. No expenditure 
sales ratio could be calculated for ‘‘Other’’ Non- 
Manufacturing or for the under $1 million size group 
due to lack of comparable sales figures. 


Distribution of Firms with Research-Development 
Programs (Table 8) 


The industries which had the greatest number 
of firms bearing research costs were the Iron and 
Steel Products, Electrical Apparatus and Supplies 
and the Chemical Products industries. There is, 
however, no direct relationship between the number 
of firms paying for research and the magnitude of 
research expenditures in any one industry. The 
Transportation Equipment industry which contributed 
49% of the total industrial research costs, accounted 
for only 5% of the total number of firms reporting 
research expenditures. In contrast, the Iron and 
Steel Products industry included 15% of the firms 
but was responsible for only 3% of the total research 
expenditures. Similarly, the Foods and Beverages 
industry and the ‘‘Other’’ Non-manufacturing indus- 
tries, included slightly more than 11% of the research 
active firms but accounted for only 2% of the total 
cost of research in each case. The Non-F'errous 
Metal Products industry reported 3% of the total, 
both in terms of expenditures and in terms of numbers 
of firms supporting research. 


The following summary shows the number of 
firms with research programs and the magnitude of 
expenditures, each expressed as a percentage of the 
total. 


Research 
expenditures 
% of total | % of total 


Industry 


Mining, quarrying and oil wells 
Foods and beverages. .........s-s00 
Rubber products) © cc..ssssereee 
MOXUILS PTOducts c..ccsssttcce eee 
WOOG Products) .t..<:-s-sastsee ee 
P/ADEE PIOGUCtS we sceactsceesesees 
Iron and steel products .. 
Transportation equipment : 
Non-ferrous metal products ......... 
Electrical apparatus and supplies 
Non-metallic mineral products .. 
Products of petroleum and coal 
Chemical products 
Other manufacturing 
Transportation, storage, commun- 
cation and public utilities ...... 
Other non-manufacturing ............ 
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On the basis of the number of firms engaged in 
research, some industries proved to be more re- 
search-active than others. The Electrical Apparatus 
and Supplies and Chemical Products industries each 
had over 45% of the surveyed firms reporting re- 
search expenditures. The research-active firms al- 
so made up over 40% of those surveyed in both 
Rubber Products and Products of Petroleum and 
Coal industries, but in these instances there were 
only 22 and 19 firms contacted respectively. 


A total of 549 firms reported that they had free 
access to results of research development from one 
or more sources. Of these, 241 received information 
from Canadian sources, 322 from the United States, 
40 fromthe United Kingdom and 15 from other foreign 
countries. The Iron and Steel Products, Chemical 
Products, Foods and Beverages and Electrical 
Apparatus and Supplies industries account for over 
half of the firms having free access to research 
from American sources. The largest number of firms 
(in any group) reporting that they received inform- 
ation from the United Kingdom was found in the 
Chemical Products industry. 


Of the 549 firms supplied with research results 
without payment, 364 made no other payments for 
research except, in a few cases, grants to univer- 
sities or hospitals. Information was received by 175 
of these firms from a parent, subsidiary or affiliate. 


Scientific Personnel (Tables 9 to 13) 


The equivalent of 4,448 professionally trained 
scientists and engineers, of whom 3,433 held bache- 
lors degrees, 429 masters degrees and 586 doctors 
degrees, were employed in research-development 
work by the reporting companies in 1957. The Trans- 
portation Equipment, Electrical Apparatus and 
Supplies and the Chemical Products industries, 
which had the highest expenditures for research, em- 
Ployed the greatest numbers of scientists and engi- 
neers. The next greatest numbers were in the Paper 
Products, Mining, Non-Ferrous Metal Products and 
the Iron and Steel Products industries. These seven 
industries together accounted for almost 83% of the 
professional employment in the research field. 


The distribution of scientists with different 
levels of training varied from industry to industry. 
The ‘‘Other’’ Non-Manufacturing industries (includ- 
ing Health Service) where many medical scientists 
are employed, had the largest percentage of its 
scientific personnel at the doctorate level. Profes- 
sional employees at the bachelor level predominated 
in all other industries. The Chemical Products, 
Paper Products, Products of Petroleum and Coal and 
the Foods and Beverages industries, all most active 
in the chemical research field, had over 25% of their 
professional employment at the doctorate level. On 
the other hand the Transportation Equipment, Iron 
and Steel Products, Transportation and Public 
Utility Operations and the Electrical Apparatus and 
Supplies Industries, all most active in engineering 
research, as well as the Mining industry, had less 
than 6% of their professional employees at the doc- 
torate level and over 80% at the bachelor level. 


C 
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Thus, in all phases of engineering research, 
there is a greater predominance of professional 
employees with bachelor degrees. Most noticeable 
in this respect were mechanical engineers, 95% of 
whom are trained at the bachelor level. Metallurgists 
and mathematicians also followed this same general 
pattern. On the other hand geologists and other earth 
scientists, chemists, physicists and agricultural 
scientists although predominantly trained to the 
bachelor level, have a greater percentage of profes- 
sional employees with masters or doctors degrees 
than in the engineering field, or in the overall 
pattern. 


Reporting companies employed the equivalent 
of 7,263 supporting personnel on research develop- 
ment work of whom 3,737 were research-development 
technicians, 802 were skilled craftsmen and 2,724 
were other supporting personnel. The industries 
which employed the greatest number of scientists 
and engineers also accounted for the largest portion 
of supporting staff. These were Transportation 
Equipment, Electrical Apparatus and Supplies and 
Chemical Products followed by the Non-Ferrous 
Metal Products, Paper Products, Iron and Steel 
Products, and Mining industries. These industries 
accounted for 89% of supporting personnel compared 
with 83% of the professional employment. 


The average ratio of supporting personnel to 
professional scientists and engineers in research- 
active firms was 1.6 (Table 13). The industries 
with the highest ratios were: 


Supporting 
Personnel 
per Professional 
Industry Employee 
Iron and Steel Products.................0. 2.9 


Non-Ferrous Metal Products............ Ze 
Other a Mantitacturing ...:..cccccesere 2. 
Transportation Equipment .............. ae 
Mining, Quarrying and Oil Wells.... i 
WOOGMETOGUCESE Scr. .ccsicrcactostceccessadens 1 


aoaorenw- 


The Foods and Beverages and Non-Metallic Mineral 
Products industries had the lowest ratio, both with 
0.8 supporting personnel per professional scientist. 


The overall ratio of research-development tech- 
nicians to professional personnel was 0.8, of skilled 
craftsmen 0.2, and of other supporting personnel 0.6. 


Research Grants (Table 14) 


A total of 71 firms reported that they granted 
funds to educational institutions, research institutes, 
foundations and hospitals for general research- 
development work. These grants amounted to 
$559,036 of which over 70% was provided by the 
Chemical Products and Products of Petroleum and 
Coal industries, the Mining industry and the Other 
Non-Manufacturing industries. These same indus- 
tries accounted for 42% of the firms making grants. 


In some instances, medical foundations and 
hospitals reported making grants to other organi- 


zations. These amounts were not included as the 
reporting bodies were themselves receiving funds 
in the form of grants and this could have resulted 
in duplication. 


Capital 
(Table 15) 


Expenditures on Research Facilities 


Total capital expenditures during 1957 for new 
or extended facilities for use in research-develop- 
ment amounted to $12,782,707 which was over 20% 
of the total replacement value of research facilities 
in use in 1955. The Transportation Equipment 
industry alone accounted for 42% of the total, with 
the Chemical Products and Products of Petroleum 
and Coal industries responsible for an additional 
20%. Next in order were the Mining, Wood and Paper 
Products, ‘‘Other’’ Non-Manufacturing and the 
Electrical Apparatus and Supplies industries, which 
together accounted for another 25%. 
Research-Development Expenditures, 1955-1957 
(Table 16) 
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Deletion of the research for which the reporting 
companies were reimbursed directly by the govern- 
ment places the 1957 research-development costs 
on a comparable basis with the expenditures during 
1955 and 1956. The estimated increase of $13 million 
in 1956 was followed by a further increase in 1957 
of over $20 million, amounting to a total increase of 
51% in the research-development expenditures over 
the two year period. The three most research-active 
industries, Transportation Equipment, Electrical 
Apparatus and Supplies and Chemical Products, 
together accounted for over half of the increase. 


Other industries showing large increases over 
the 1955 level were Mining, Other Manufacturing 


and Other Non-Manufacturing (mainly health, engi- 
neering and scientific services). In these three 
instances, expenditures remained much the same 
in 1956, with the bulk of the increase occurring 
during 1957. Each of these three industries also 
showed a percentage increase much higher than 
the over all average. 


The relative importance of the various indus- 
tries in the research field remained remarkably 
constant over the three year period. The Other Non- 
Manufacturing industries accounted for 1% of the 
total in 1955 and 3% of the total in 1957. In all 
other industries, the percentage contribution did 
not differ by more than 1% during the period. 


TABLE 1, Research-Development Expenditures, by Industry, 1957 


Industry 


Total 
research- 
development 


Expenditures 
for research 
done within 


Payments to | Payments to 
others in j 
Canada 


Mining, quarrying and oil wells 


Manufacturing: 
PoOOdS and: BO VEra GOS cresccsrssssccseusnsvsccouccetaatostesuntavsncivetecsssseérasexs 


Rubber products 


"PERCE  PrOGUCUS cece ceccecss.cencses cocenictecussrecenesaccnsee sete sere taeerencduceseis 
Wood! DIOAU CES eee rucsecaceseetet ceoevasuacsnvecstemtuacsenuseas terewere esc aeeses 


Paper products 


Iron and steel products 


oP eee menace renee ee erae see sasee eee insereseveseseseseesresess 


Transportation equipment 


Non-ferrousme tal: progaCisin cs cccecce scree tesatees -cecasteeccesescoeecce tance 
Electrical apparatus and Supplies ..............cccccccesosccescccveceescore 


Non-metallic mineral products 


Products of petroleum and coal 


Chemical products 


PON Rees eran cece es ene tet ee ates Ors eeeee ere eeeeeeesseccesacevesseures® 


Transportation, storage, communication, and public utility 
operations 


Percentage of expenditures within the company, in Canada and 
outside Canada to total research expenditures 


the company expenditures 
dollars 
4,835, 332 151, 129 1, 293,026 6, 279, 487 
1, 355, 851 109, 257 418,014 1, 883, 122 
1, 145,619 23, 258 3, 138, 654 4, 307, 531 
1, 292, 876 17, 380 171, 950 1, 482, 206 
117, 177 22, 936 8, 050 148, 163 
5, 700, 747 201, 048 311, 567 §, 213, 362 
4,045, 081 78, 699 216, 263 4, 340, 043 
64, 566, 901 2, 711, 800 5, 640,126 | 72,918,827 
5, 626, 034 109, 125 57,950 5, 793, 109 
14, 444, 799 12,000 891, 641 15, 348, 440 
1, 115, 368 32,3020 566, 085 1, 713, 776 
2, 934, 400 11,000 4, 543, 118 7, 488, 518 
11, 717,093 31, 197 680, 158 12, 428, 448 
1, 750, 936 27,865 29, 550 1,808, 351 
2, 377, 100 7, 400 1, 514, 300 3, 898, 800 
2, 508, 574 235, 924 347, 398 3,091, 896 
125, 533, 888 3,782,341 | 19,827,850 | 149, 144, 079 
84.17% 2. 54% 13. 29% 100% 


1 Includes tobacco and tobacco products, leather i ing i i 
: A » lee products and miscellaneous manufacturing industries. 
?Includes construction, health services, scientific and engineering services and trade associations. 
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TABLE 2. Estimated Research-Development Expenditures, by Industry, 1958 


Estimated 
expenditures | Estimated Estimated Total : 
Industry for research payments | total research| research |” increase 
done within to others expenditures | expenditures at 
the company 1958 1958 1957 decrease 
1958 
dollars % 
Mining, quarrying and Oil Wells .........,....cccccseessersnes 4,143,122 1,117,549 5, 260,671 6,279,487 -16. 23 
Manufacturing: 
HOOUS ANd DEVETALES, «0. cacerescctvtseanecsesnovssstsertastters 1,480, 150 496, 790 1,976,940 1, 883, 122 + 4.98 
RUDD SR IDLOCUC USI ceicscr<sercahrstosdtits ener dcessconssienesxcesire 1,121,000 Sone LoO 4,459, 720 4,307,531 + 3.53 
BRE KUULC uP IO MUCUS sur, secavecsdcveseus ies auesessvekivetsedeuenstsaves 1, 333, 500 132,050 1,465,550 1, 482, 206 = 1,12 
WO OCMDFOAUCtS Here craccmtenretteseenecSsesarsseesvatventeawarts 124, 400 27,900 152, 300 148, 163 + 2,79 
Ia Ce DROGICESMI cr: 55st eter teresa nce cereses teaver tase 6, 066, 393 470, 325 6,536,718 6, 213, 362 + 5, 20 
TPONMANGEStCe lh DIOGUCES ta... uaccsssesssecceossactosraces ances 4,526, 800 308, 465 4,835, 265 4,340, 043 +11. 41 
Transportation equipMent ou... sees 67,613, 104 10,379,300} 77,992,404 | 72,918,827 + 6.96 
Non-ferrous metal products 6, 837, 880 272,700 7,110,580 5, 793, 109 +22. 74 
Electrical apparatus and supplies .........ccsescceees 14,871, 067 1,077, 200 15, 948, 267 15, 348, 440 + 3.91 
Non-metallic mineral ProductS .......cccccscecesersrereee 1, 204, 781 613, 108 1,817, 889 1) Tle 726 + 6.08 
Products of petroleum and Coal ..ccccecesscesseeee 3,420,000 6, 204, 000 9,624,000 7,488,518 +28, 52 
TNE MCA PLOGUCTS meyer res osesarecssersecesesrcarcrantener? 13, 479, 184 767,980} 14, 247, 164 12,428, 448 +14, 63 
OUNETAMANULACEULING? <....tretssucterstusesncversshestenstoverden 2,300,919 48,500 2, 349,419 1,808, 351 +29,92 
Transportation, storage, communication and public 
utility operations ........cccccsee 2,553, 000 1,618, 300 4,171, 300 3,898,800 + 6,99 
Other HON- MAN Ula CtUrin gS? sac. cscseccsdegrcsseoreecogonccovseeevars 2,556, 002 495, 370 3, 05 Lous 3,091, 896 - 1.31 
PUG Meer eeeern ae ioe caste getos us vans ses duce scbcuyanevsicesewateaders 133, 617,302 | 27,372,257! 160, 999,559 i 149, 144,079 | + 7,95 


1 Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries. 
2 Includes construction, health services, scientific and engineering services and trade associations. 


TABLE 3. Increase and Decrease in Research-Development Expenditures in Terms of Numbers 
of Companies, by Industry, 1957-1958 
——— 


Number of companies | Number of companies 
anticipating anticipating 
Industry decreased increased 
research expenditures | research expenditures 
in 1958 in 1958 
Minnie. QUALTVINE ANG) Oil WEIS s.cersccsesrsesencesecsvsecssuevorecosenncsscnressenavsiveeraonnaces {i 19 
Manufacturing: 
FIG OUSEADN UBD EVICLA RCSA wicersccseassoereaawaresoveesnocevecesgn sa eect ssanibirndsesinnzs/onsineappssnveten sons 9 46 
Rubber products 4 : 
Textile products 4 * 
WOOGEDTOCUCES ites. .ccscesetssansevanceturhensicnsece sey 5 Fe 
AD eraDRO GU CaSunediecercnasurccasrerecsssssi te cserarecoreres motsmangiengacieseones-ainseees 7 a8 
TLOMEANCESLCOINDEOGLICES! cstcsercncsasess.ccsaessnacvecssargason sssebacenerasorsonenssssneuaveNsssserare 18 of 
Transportation equipment ....... 4 ; 
Non-ferrous metal products 5 P 
Electrical apparatus and SUPPLIES ..........cesecccsscesescserersrsrerersaessesacasscoaner ses 16 4 
Non-metallic mineral products 5 4 
Products of petroleum and coal 2 Me 
ROM EMIGHINDFOGUCtS ..-2..0).ce.cccesveecbous canes 5 
EGR AULA CUURLIEG oa crcescreccscsreees cancesdanhs cusses +soasaeeysen¢eceuasnesvavasses<rsaredsoasine 3 
Transportation, storage, communication and public utility operations ...... 2 4 
UPPER NOM-MANULACULIN S? seco ceccivcesccssasvcnessanseoarensavnecceessopenyessenseapssrneatvanzersseeene 13 22 
Le est Nee eras een eters eae iv ananpacancconiereotsass¥bes tes suseacatossnssinseraainneensnates 109 | 242 


dustries. 
1 Includes tobacco and tobacco products, leather products and miscellaneous manufacturing in 
2 Includes construction, health services, scientific and engineering services, and trade associations. 
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TABLE 4. Total Research Development Expenditures, by Industry, by Field of Research, 1957 


Wngineering, 
other 


540, 785 


20, 000 
265, 256 
35, 741 
24, 201 
112, 658 
260, 034 
19, 368, 813 
278, 146 
740, 779 
48, 330 
670, 747 
19, 337 
959, 641 


60, 840 


32, 726 


23, 438, 084 


265, 940 


291, 138 
516, 769 
185, 813 
732, 494 
82, 076 
1, 324, 055 
31, 130 
336, 630 
523, 006 
10, 764 
333, 198 
24, 350 


19, 000 


12, 625 


Chemistry 


276, 862 


903, 516 
1, 161, 500 
738, 280 
23, 222 

3, 237, 232 
103, 500 
715, 651 
373, 559 
484, 310 
4, 351, 361 
7, 334, 177 
137, 624 


453, 000 
34, 975 


20, 328, 760 


Total 


6, 279, 487 


1, 883, 122 

4, 307, 531 

1, 482, 206 

148, 163 

6, 213, 362 

4, 340, 043 

72, 918, 827 
5, 793, 109 

15, 348, 440 
1, 713, T76 

7, 488, 518 

12, 428, 448 
1, 808, 351 


3, 898, 800 


3,091, 896 


4, 688, 988 | 149, 144, 079 


Engineering, Engineering, | Engineering, | Engineering, 
Industry chemical civil electrical mechanical 
dollars 
Mining, quarrying and oil wells ...... 696, 249 6, 000 §, 000 45, 636 
Manufacturing: 
Foods and beverages ..........cccceseeee 365, 503 - _ 60, 345 
RUbHER prod ucisw csc vesscessrecccerccon 2, 229, 059 — 43, 650 61, 918 
Textile: products meee acces 271, 250 = 4, 820 96, 555 
WOOd PrOodUCtsa.ts.cs.-cecteseece- sat esseese 15, 000 15, 090 = 65, 300 
PAPErsproduUctsSy seer cn.cwncsce eee 1, 148, 790 1, 928 29, 829 598, 809 
Iron and steel products ................ 94, 850 33, 825 119, 359 3, 426, 382 
Transportation equipment. ............ 1, 196, 554 265, 330 8, 749,046 | 32, 425, 669 
Non-ferrous metal products .......... 306, 353 69, 000 247, 000 95, 985 
Electrical apparatus and supplies S25 yli2 43, 965 10, 973, 104 857, 509 
Non-metallic mineral products .... 224, 514 WPA. eats! 30, 050 99, 208 
Products of petroleum and coal .. 945, 521 58, 020 48, 350 355, 878 
Ghemical:- products rs seer 2,060, 669 — 194, 390 476, 089 
Other manufacturinse® #12 ee 36, 168 — 117, 618 498, 320 
Transportation, storage, communi- f 
cation and public utility operations 212, 180 311, 660 1, 668, 035 344, 130 
Other non-manufacturing? .......0..0..... 40, 450 8, 200 69, 751 344, 907 
Total” wesc eee 10, 078, 282 935,371 | 22,300,993 | 39, 843, 632 
Geology, 
geophysics Agri 
Industry Physics and other | Metallurgy Medicine a 
earth culture 
sciences 
dollars 
Mining, quarrying and oil,wells ...... _ 437, 596 4,001, 419 3, 000 _— 
Manufacturing: 
Foods and beverages ........ssceee se = _ — 6, 260 | 236, 359 
RUbDer PrOdUCtS ae.csec were ere 19,379 — — = 10, 000 
TextilesproductSiecscs-se ee eee 133, 902 _ - 15, 845 _ 
Woodeproductsieecessecacer nee 5,300 — - _ _ 
EADEr PrOdUcts™ emcee ieee 340, 298 11, 324 — — _ 
Iron and steel products ................ 12, 195 ~ 207, 781 - - 
Transportation equipment ............ 6, 805, 120 17, 500 2, 856, 740 _ — 
Non-ferrous metal products .......... = 65, 527 3, 984, 317 = - 
“lectrical apparatus and supplies| 1, 424, 126 _ 265,614 - 8, 000 
Non-metallic mineral products .... 95, 195 67, 250 28, 560 — - 
Products of petroleum and coal .. 58, 020 989, 857 _ _ — 
Chemical’ predicts ..G.cs.ccssces.ccces 429, 093 — 143,996 | 1,349,115] 98, 284 
Othersmanufacturinge? 2 o..ccc.c: 22, 880 -- 11, 750 — - 
Transportation, storage, communica- 
tion and public utility operations | 7172, 110 105 32, 000 —- 25, 740 
Other non-manufacturing? 2.00... 16, 988 32,376 1, 3475760 |) 11085137 43, 000 
EOtal eee es el eins 10, 134, 656 | 1, 621, 535 | 12, 879, 038 2,473, 357 | 421, 383 
; Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries. 


Includes construction, health 


services, scientific and engineering services and trade associations. 


( 
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TABLE 5. Sources of Funds of Research-Development Done Within Company, 
by Industry, 1957 


Parent, 


Government funds 
received through: 


, affiliated Total 
Industry Reporting and/ A. B. research 
company Or Research- Research- | Others done within 
subsidiary development | development the company 
companies prime part of 
contracts | procurement 
contracts 


dollars 


Mining, quarrying and oil wells ........ 3, 480, 372 883, 420 _ = 471, 530 4, 835, 332 
Manufacturing: 
Foods and beverages. ..................085 1, 239, 241 115, 250 1, 000 _ 7 360 1,355, 851 
UD DWEDEDLOGUCtS ese tees cetncescancaunesaes 842, 590 LO 251 Veta We ini ~ = 1,145, 619 
STE X ERLE sOFOGUCtS ee s.ste-<.occsevovisense: 1, 290, 376 1,500 _ ~ 1, 000 1, 292, 876 
WiOQOGIDROCUCES teat iiss cap ccs ccesave.dnenseeses lo le abefel - - - -- sia Lif ule iy ( 
PPO DOM DROGUCESS tearsaccessssctece-nencevcesecs 3,603, 578 7197, 169 _ _ 1, 300, 000 5, 700, 747 
Iron and steel products .........e 3,995, 953 ib Reale 15, 850 - 21, 967 4, 045, 081 
Transportation equipment .............. 3, 983, 041 35, 000 | 47, 354,112 | 10, 676, 493 2010, 200 64, 566, 901 
Non-ferrous metal products ............ 5, 545, 034 14, 000 40, 000 _ 27, 000 5, 626, 034 
Electrical apparatus and supplies | 11, 215,183 993, 708 848,218 | 1,137, 794 ‘249, 896 14, 444, 799 
Non-metallic mineral products ...... 1, 085, 398 29, 970 - - _ 1,115, 368 
Products of petroleum and coal ....| 1, 780, 323 1,154, 077 ~ — — 2, 934, 400 
Chemicalproducts) .....cccscs.sccscvesees 10, 905, 636 479, 492 188, 215 - 143,750 | 11, 717, 093 
Other manufacturing?! .................0. 714, 958 - 653, 978 267, 000 115, 000 1, 750, 936 
Transportation, storage, communi- 
cation and public utility operations 2, 267, 100 110, 000 _ — _ 2,377, 100 
Other non-manufacturing? .........0...0..-. 561, 510 780, 148 351, 365 - 815, 551 2, 508, 574 
ERC ha eee et honk A eS 52, 627,470 | 5,596,306 | 49, 564,516 | 12, 081,287 | 5, 664, 309 | 125, 533, 888 
Percentage of direct research sup- 
a Denise covertnent eo en 41. 92% | 4, 46% 39. 48% 9. 63% i 4.51% 100. 00% 


1 Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries. 
2 Includes construction, health services, scientific and engineering services, and trade associations. 
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TABLE 6. Total Research-Development Expenditures, by Industry and Size Group, 1957 


Industry and size group! 


Total research- 
development 
cost 


Total research 
cost as % of 
industry total 


dollars 
Mining, quarrying and oil wells: 
1. $50 million And OVE ......cssscsssesesscerseesereceeerssenaseescsonsssnecsenseenesarseasonanseesees 4 2, 226, 530 35. 46 
2. $10 million to $49 million ial 2, 459, 036 39. 16 
illi illi Sn PE eee ares 12 209, 216 Baca 
3. $ 1 million to $ 9 million Ba 
A, Under $1 Million .........csoccsscsecsceacesssocsessesrevsssssasencasonnesoreconssosssscsesnesesaesnenenaccne uf 1, 384, 705 ° 
a, I CEE EERO cc0cc act SAO cnc HED SCO RO RO ECLc OCR SCICNEACE 34 6, 279, 487 100. 00 
Food and beverages: 
We $50) million and OVER: terce.cccseecsceesececesetemereitascters sree tsrerttg srecnecneemnsneaneentres 6 791, 221 42. 02 
DSi mil Von GO LS4.9 abd Otters eee coesce Neston co een eae sseantoceteedseuenteeeemesreceners en 18 782, 493 41. 55 
3S Pemillion toes Omi Once coco: ssencvotee tesco ren cose cree scerereneeteene sce ee coroner 13 309, 408 16. 43 
ASUinder Sl) milo Me carccse-secrecnce reteeeceoesakecsstee tones e eee nant soak cs oeceneeseeeenereeransentecccans _ _ - 
Wr] 67 (ens a, eRe RO oe Ser ren Tree A ee EE COL 37 1, 883, 122 100. 00 
Rubber products: 
Pe S50 pain a nal 0 VOT cy sctertu coe secoses sone seer cacencseeccods catsne ose taeseeerereascunsnas sor sesteses 3 3, 525, 488 81. 84 
2. SIO mil Homutor $49. mi VOM ss cceiccce. secs some sesceoeroeercecesosres caevescese cresseenereeesenece ers 3 736, 543 17.10 
Sesh demilld omitou GeO: MIVELOm eee ok acce cecceeese reste c ese: coav ccsees cocsmiee ast ence sees ae 45, 500? 1. 06? 
ASUMGSTST. MTOM. coer orate cee ceased oo Ueee a eae Saas evened aceme On cosceaden eee = 
Webel) eee eee ahaa nase Sone sn eee ae ae TEE Ee Soc ena 9 4, 307, 531 100. 00 
Textile products: 
12 $50"millionceand:over sie.eienc.ct ce tO eee ee - 2 
2. $10 million to $49 million (ay 1, 184, 9005 79.943 
3. $ 1 million to $ 9 million : 10? 297, 306? 20. 06? 
AV UNGerkS milo esse hccccst ve essere ee ee ee ae a a 
MOG ANG oe oes crocs esas ce scussens Fusohenstesccestobotecmen soaks conchae ae Te Tee 16 1, 482, 206 100. 00 
WOOd 7 DTO dU CES Be vecseccnecercetrsenr snes stesterererececeronieat castro ete oeen eee eee 13* 148, 163% 100. 00% 
Paper products: 
Le SOO MMI Oma nd OVE ceccecs svccessecstecasecodat occttowee sastuackaceree ceo eure 9 3, 393, 969 54. 62 
2. $10 million to $49 million 23 1,473, 513 23. 72 
3. $ 1 million to $ 9 million 8 1, 345, 880 21. 66 
4PUNGESRS Le MiON 2s, ae. cia ghee te aevenccevecshece Ree eae ey ee nn) — - - 
ROCA Setar, cece cakes coostr crc oes e cassie da aiera ree eee ceca de ee ne vee 40 6, 213, 362 100, 00 
Iron and steel products: 
PeSOOLMIUTON ANG OVER c-cciteetsecoccctee ate eee ee ce are a 5 1, 273, 009 72) B'S} 
A2rolOnmMillionttosS49 anil ion merece mec ete ee 19 1,896, 387 43. 70 
Seno ebemill OnKtO S19 emi Von cecs.scsescoreeereeee aoe ecacecovesmaneen dtc ttmev coed ates ee 39 1, 142, 882 26. 33 
A SUNGCL SUM Olen. cen tetncce nese eh ec icen o eeae ee ne een ee 3 27, 765 - 64 
POCA L Seirecscte seectecesiccces oot se ses saanchel ieecwaah Pie mach eee a ee 66 4, 340, 043 100. 00 
Transportation equipment: 
RSP OO MINI OM ANG OMERE cn taser cee es eta aarreeeeeee e ee 
O8$10i million torso iniliuon Gas ok eee bee 3 len 02a aoe 91.91 
i ULL OM a aerees nee sutvacas<tnrews onenerrs atest tors eteSes oe eaeneees coe 8 3,771, 667 be Ws 
Siem ML ONStOR SES Mil Loner sc. eee eee ce = des oc 13 2, 123, 897 2. 92 
4 PUMGer Siem ihlo nies see ceecs tsar: oe cscae aoneee eet ern nce et - : es = 
aN) Ui cccicny aac nance SRE TiC soy MEDS ae 27 72, 918, 827 100. 00 


3 Size groups are based on annual sales value, 1957. 
? Size groups 3 and 4 combined. 

3 Size groups 1 and 2 combined. 

4 All size groups combined. 
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TABLE 6. Total Research-Development Expenditures, by Industry and Size Group, 1957 — Concluded 
a SS 


; : : Number | Total research- | Total research 
ndustry and size group of development cost as % of 
firms cost industry total 
+ 
Non-ferrous metal products: 
PMD OOBIMA NOM MAINA O VOL teceter che cede sestoredarnnaconcsuvoxtecssacecsscessessavbesvavectsdeeastuccesiclece ¢ : “ 
RN OPEL OMMLOMD I OMINL LON, | avsesesacects tos ceecvnasc cccaheevsslewscsevevecedacsvundsecerovdsvecreceds 2 z 2 
Sram TRAP cHpe eS ITNT ONE BH EN Bocca occcc scot ssesecccsssoecsorssineeccecccrernccrce, 133 tid, 9893 30.82! 
ements tt BO BIG os ccassarshavconscuovesscvsevsassooeivcovsevireecsnses 3 ia i 
BU OLS erga ic sane asec ees casssuc gnc doavevsdacenacbe aus uvosissisvaculacavorsevsveivedeceuadecece 15 5, 793, 109 100.00 
Electrical apparatus and supplies: 
Aimee) OTM OMA TCU OV.CTte.c .ccccncaties cs eats acces scdcsicaps as chcwaseevbadevasss¥evssyvuncudecssnets oveees 3 6,859, 147 ° 
Bere lpnll omecor et Qe or, 656. acc canscsccsvecscveronssersasiecxrcarsovressccaseats 10 5, 568, 887 36.28 
SMO ONECORDMOMMTLIVON) <ctrres ence deztssacseneyarscesy ackcncssusccecervmewecsveversvenbeviersseve 34 2,864, 606 18.66 
APOE OTRO GUN UL OM rman eacencenercavant rx ou<asecssssveasexesiacce coscuwsateusbevebetecvenstabervecveeeenecce 3 55, 800 Reus 
EUR re cee cere ren tev ets Oe Oach antes oe ci seu aisnlcos alosibakiaWoera/steveeauaxk nRaueinwoeetouste cers 50 15, 348, 440 100. 00 
Non-metallic mineral products: 
EP ORT MULT ONMATIONO VOTEE st ctace: a teters ob Sm Socnacctds sedan danctessss ied cboasuwebiaveaeunadeiboeueiecene 2 2 2 
eee lO MUON ELORSS OPN UTON) Ce ao aee tes venecvncsepenetesocrocselowctevenecsoshtseueteeessvescoiee 9? 1,210,996? 70. 66? 
OR SMMIMETIUELINOMMUOMSIO TET LEROMN <5. 2 sioncevvsecotacveccentestrecucetn ceouucpuse ereues ere tiene 155 502, 7805 29.343 
APMUITI CLE TSG TIE Ol ereee sans eee Awe ceate vast ada ocvankaeoasa suum Ohevasd wos testo soovieUowevcnsevesseranee 2 ss 
PU Cy Geka eee sk eae ek csansc nce icteahistan bebe towersveucudcsGar be Mop woo one Govisvanetten 24 1, 713, 776 100. 00 
PTO GUCtSHOADEMOLCUM ANG: COB], csvactesccvcixe<czssicacucocds se nine Geuedet «Give si oonoaty ea wae eseetueene 84 7, 488, 5184 100.004 
Chemical products: 
PESO OPM OMEATH GMO VE Te c.0.c5s. cemeete a, eeeeee cS vc wise coubone ence nbaveccoussbenestsGrostieessuusscedos 6 6, 836, 720 bo POD 
Zee SAMMUT OMELORG AG) 1111 LOM os: casexendeqcnavecosesseoveescawsoucsveraskucrersodetevatenereveavsaes 12 2, 016,001 22. 34 
Semele ONBLORS EO MUNLLIT ON! cevszatacessczsas cnc avecster ss oessscceee ee erdbekancstthee cael couessann 31° 2,815,0915 22. 65? 
APUG ChaS lial WO test. tsc,cccsnceted teak fe sacncca vase cust vash eeevaniaeteeteesoccennr tenis ta Tren S = 
TROL scien SEEOUSA OGRE CCRC AR Ee RR Soe ea Re 48 12, 428, 448 100. 00 
@ Give tants Tl isa CIPI see Se eee BS 8 ek sh dl eae eeienees 124 1,808, 351* 100.004 
Transportation, storage, communciation, and public utility operations: 
PPE S OMIM MT O NPAN Oi OV.CRigoesesastenests svocesus: sSepoever des ot ilpeceuaste-cecedsseesesushestaine B¥exeasaaese 6 3,821,000 98. 00 
Pao LO Mii VOnstOr S49) MILTON] seyscer ter aceonceceiteeacattncecscacesevuctssoupeupescnoesacsesccorsaies 5 22, 500 00: 
em SMIMTIN TONE LO Bi MTL LT Onn gence ce ca spuecee cosvares se cescececcexs sveuskvodheecaustesuch Ssvaeesencess aye 55, 300° 1. 425 
MU TNE OTS ey ITD TON yseeeecc se. sats eam we ae cee ss Secs tsana sascgvdcenes oxGevcerascenessb)acseeueceeese 3 3 ze 
RCS Gah er ere ee rE, PRs hoa cscygoevuctanbancdoPceevucesshcenscuanessoaeasivevevar® 14 3, 898, 800 100. 00 
OPS reo Ma na WUE A CU RIN POMec ee, te 5p ceeeeaes eayee see wc aborsvectbas dats asecensssousecceevsscccearcevenucesrs 414 3,091, 8964 100. 004 
Industry totals: 
1. $50 million and over .............. 57 108, 116,078 72.49 
2. $10 million to $49 million .... 131 22,028, 562 14.77 
3. $ 1 million to $ 9 million - 221 14,774, 187 9.91 
NTA eS TUIT TLL Ora ere et cate oot se gue ace aewsat=vsacst sae ontnatenccetauststenvanesnacecatteanens 46 4,225; 202 2.83 
PR t se De ee Ee A a ORGS aaa CRN a ONE AEE 455 149, 144,079 100. 00 


1 Size groups are based on annual sales value, 1957. 
2 Size groups 1 and 2 combined. 

3 Size groups 3 and 4 combined. 

4 All size groups combined. 


5 Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries. 
6 Includes construction, health services, scientific and engineering services and trade associations. 
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TABLE 7. Direct Research-Development Expenditures as Fercentage of Sales, 


by Industry and Size Group, 1957 


Direct research- 


Industry and size group? development 


cost 


Mining, quarrying and oil wells: 


TESHO MIUPLONEANACOVEI eeesccte crear sseceetes ecaceecneseresartcarenceseeesvecmratsesdsslesaucness 
DASIO Million) tom Sa Oem ILOR! sense teterets ets cnc cae sana aaron -aalotacesscasucnvarcesecaesens 
32S WmillionstorS. 9 millions teen seco. ve sensncumsersectansccaienasanstagensesccderen ce 


4, Under $1 million? .. 


Dba ccc ccsnnctace te asetaves scrsesacscetopen «ces eeee cde svanersnsoceescceses 


Foods and beverages: 


10S50 milliontanguovers cece eret te tce ere nceen tree 
QASIO MiLOMetOwS49 miLION 2 eres saee<cev ses ence enseonersrs-ees 
SLES. Wmillionatohe Oral Udon ee secctevet cactenccers cvce narcestateccaeneccerwaccearaeavente 
AS UNG Sr Sb MUTTON ik: cexccecdsceetretatatee se scus Ucedet segnensdeateen sosemntesnesercterenne sores = 


EV OGL ccccnpecceceets setter cneetaidccsececestetnsvavectreresecensceretonssensecsonsrcsssseastranesesn cts 


Rubber products: 


12 S5Oi millions and: GV.eL erccctecses her tecene: cote eeceneceea ce reseccueac nee ecereeterters 
2. $10 million to $49 million..... ae 
SES I million tome OumillliOn awvessesteccs os cccvtecoerencs s+ oaceostccadaceerses eo merece mes 


4, Under $1 million.. 


ROG iacae teceoesdenccaenscsants sssautsves vatcenctuiacesataaucaneclsterclsaeemacees rac eetoaterene ces 


Textile products: 


1L2$50° milion ane Vietmeerscss secs cet teen cnccte sacvedeesveseetces estes cc seasuctirrebeceestebemeeeaee 
MAS UO imi Won tor S4 Or mll TOM occc; coccc-as veces cnswcwctecsecasvssumevevevevereacecctass 
3.8 elimillionutonSmumillliOn = nese cetscecesesseaseteocceet sees oe costae steeeeceeneeteee 


4, Under $1 million.. 


OG osceh Reseed soaen atic seatusiocd aeeaed sss eeedassecr certs eeenee came 


WOOd'DIOGUCES \ oc. ctacs.seceessscuacaceocd on dnecccoosieoeveres sete cecesetslesenes ciissenauenceaneainacibereeess 


Paper products: 


PAS SOimMPLLTON ANG OVER eect et cere ceeeeoenctacas coasaese Votes tae oc mereeeceeee eee tacos 
QELS LO MINOW OsS4O ML) LO mM v.sessrererenee cs coos contac ceerese teeters eee ene 
SSL OMENTTONebOrS) Gail iON semester ce seceseee ee 


4, Under $1 million.. 
Vota sisccceccssdcredsnsceasse 


Iron and steel products: 


LSE HOOPMUIIONCANG OMCD usc netics oot soe ctcceessassecosesershavnes oevoovee ee ee 
2. $10 million to $49 million ............eceeeee 
3, $ 1 million to $ 9 ee 


4, Under $1 million.. 


ROCA Siserec ce cetewcacstetaate cacscscstave ct orescate tac cteeteseccoseete onan etae e 


Transportation equipment: 


LE POOL Mill lonvandioven eeec.cst cote reso ess e e 
Zee 10: million tanedOrmil ona .teee asta scot ceocnsteer ee 
Spel MUTON CORS cOnmilsione cers setters oc ceccaee voce eee eee 
AU NdeR S.1 MilliOnrees ees ssceere ener ates elec sae 

SR OGAD s. beoscbee ces cars sseosstgens as cave erates eeave cane sec asosaee es ead ene 


2, 098, 953 
1, 860, 498 
118, 436 
757, 445 


Ei eA RT ta 4, 835, 332 


si thee: see me Na 722, 621 
PLA ee Ee 483, 108 
150, 122 


1,355, 81 


716, 868 
385, 251 
, 43, 5004 


1, 145, 619 


5 


Peers 1, 069, 0005 
223, 876+ 


1, 292, 876 


le, fae 


3, 225, 719 
1, 145, 028 
1, 330, 000 


5, 700, 747 


1, 237, 891 
1, 697, 309 
1, 082, 116 

27, 765 


4, 045, 081 


59, 088, 263 
3, 457, 627 
2,021,011 


64, 566, 901 


; 1 Size groups are based on annual sales value, 1957, 
Sales of firms reporting research-development expenditures, 


° Includes firms in development sta 
4 Size groups 3 and 4 combined. 
5 Size groups 1 and 2 combined. 


© All size groups combined. 


Total value 
of sales 
1957? 


$000’s 


297, 566 
279, 843 
56, 655 


635, 880 


952,974 
486, 383 
65, 647 


1, 505, 004 


193, 459 
61, 110 
7, 6604 


262, 229 


5 


196, 344° 
50, 7884 


241, 132 


81, 400° 


990, 125 
576, 222 
42, 211 


1, 608, 558 


559, 409 
365, 814 
159, 110 

1, 229 


1, 085, 562 


1, 164, 753 
12, 515 
68, 447 


1, 445, 715 


Direct research 
cost as % of 
sales? 


% 


ge for which no figure corresponding to sales value is obtainable, 


PT 


TABLE 7. Direct Research-Development Expenditures as Percentage of Sales, 
by Industry and Size Group, 1957 — Concluded 


Se See spencer fe 


Industry and size group! 


3 


Direct research- 


development 
cost 


Total value 
of sales 
1957? 


Direct research 
cost as % of 
sales? 


Non-ferrous metal products: 
MO OORAU MOTE TIGROV Ee stciser earcuaceeeecc seen sccrey «sxouceolssoseastn shebictd ewe 
mo OLA LOD! COM 49 MELLON .s1scstsssc ihe eass cnavsscescusxsesececcssccceseceeeli cece ccececcce 
ELUM DMEM LOM LOMO  OMINT LI LOM net shes calsc cee v-.csarssoncucenvesne ovvneeovedesveedceesepsucses sc. 
BMUTACT ND 1 MUL LL OM eeecses sv sesece sere ceseeosoess 


ROGGE Doers cas eo te Meee estes a iec ae os Med srd da desis tb be sSGas eores a edncevaeunancuaeoes 


Electrica] apparatus and supplies: 


HPS OMETTULIL OME a TOU OVGI re cseceveectos staves escicanecuctena cee ecksavsQenucluewi Qhte Kéoainarvucees 
eee DL ORTH AI TE ONSLO NS 4 ONLI LT ORD wise va ceevseencies cadens «oavaunisceslenadleeenckaeeencaceaececeses 
SEPM LAM TOMNGON STO TLIIVOM vieccevese seats sass cdewcc shh Sees salevecueter Statheoveos sveune seve 
MMO TTC Ted MITT LOIN ee cates sete cent cs coueus osiacres cbacchidece seen chinsheveusea eoeuGoee cates suasuwatens 


PROG Miecse eras cote sess odes ccuu'ah asisvacweawaissesueavss ch abien'se'ch neh us sey sisles'ebeacaleleticdchcees anes seuee 


Non-metallic mineral products: 


HOM a OCIA L OLIMSATIGL AO VG Tiles cue iae easton saae so co cecovecvjatich aces Seah asiscuslouseaslasaneeessvssasoacouue 
2. $10 million to $49 million............... see 
SMP OMNIA TL ITOTIMCOM sa Od PLO Tees oct sdetvead Svcs cersarcnsuvedeas Gatepnco'sshevus snuveveves vecelca cyeduee 
CPM Fa ITIL O [lease cancacaaceccise seiscece cc seacasce sourcceses'cousceacvoussens'snievencvieton settee 


SRG ea ee eas meee ae or sassy saewaecanadunaat aeeWeve eer cies vekeeaueck siti ueusbavavedenen doatepa 


FOCUCKSEOMDECCTOLCUIMGANG COS], pacenosuestenindowad arcu cnet snaneresnasuat¥aen ose ssiet ou'es vndapuaiars 


Chemical products: 


eee SOM TTOTIMATI GRO VOI svececs seater attieosdasacotesstth oc tiscsatuuate ace tettee sane Maedhdastee e 
eS LOMMIIN ONECON SAGAN LOM eee orccete sane ee voce cbacas itmetncetevGe doc oo euneces crake 
OM Gem laird dd OME LOw oe Oe TL LOM seucees sea cmeate spe ck ov svaace oases sy aneeseersnsess se reeecwnee tees 
AMEE TES TBI L ODitreccerschactts tc teness ote cae cuecer sconce orccestace cusp teeentexertoneeteterseetucnes 


PU LAUR ere oor oases da od oan Sune Us Guevoaeuaneaeevesigs scarey osscteanertesdoegectcheeme ieshe 
OP eran an Ufa Ccunim swore ctcee mere seeee necmnec arate este w Les os cvsceveten/enan saisn ca avloase'eceoleaeplecss 


Transportation, storage, communication, and public utility operations: 


MEG SORTNITITON ANIGUOW Claerescigescetstoceesseeescesd-venes'sosnecoteaecarssscess tas ts oees nenteomeaine 
DEStO MUON tO $49 MILLION oos-..verccessvscseccersvsess scons oa fae 
SMES MMINTUIT LON CONS) GNM TOM earese. ceaeeeseope<ens'esapmoance se cocacsenacasiassupacvesebecdnsesus 
UTE MNT LUTON ra teece sec cers voncr ca se caencosoctcgrasenboesce ceeuscansc ets ce ceases erarereeoes 


MPEP ING N= Ma NulaGeurine oo Meacceecsereocetacsecereeirse ss s-vesieechovoonssdaserseaeseirecerstdeaveusns 


Industry totals:® 


Me SSO MAGON ANG! OVES eevc-cecceecc- sccscccencesovsesecccownceoctravieccrenardavsctebes epehavese. 
2. $10 million to $49 Million ...........scsccscsessescecreececnecsecsercecrecerersessessscraeees 
3. $ 1 million to $ 9 million eit Se ee 
A Under $1 Million? 22... .2.00.0.02..000 sosnsece cccsensucessnas eves aces cnsscnusavseacsnsseosvecansee 


Grand total] ...........c:cosssecercesscosrcnascooseseresenenenense enaserascecvarsese sees sean se senor’ 


$ 


3 


4, 457, 1208 
1, 168, 914% 


5, 626, 034 


6, 466, 006 
5, 538, 887 
2, 384, 106 

55, 800 


14, 444, 799 


3 


931, 658° 
183, 7104 


1,115, 368 
2,934, 4008 
6, 560, 501 


2, 123, 252 
2, 433, 3404 


11, 717, 093 


1, 750, 9365 


2, 317, 100 
10, 000 
50, 0004 


2,377, 100 


2, 508, 574° 


90, 067, 673 
19, 468, 068 
13, 006, 676 

2,991, 471 


125, 533, 888 


ern 


3 


808, 1053 
45, 2824 


853, 387 


568, 391 
215, 785 
138, 359 

1,612 


924,147 


3 


168, 648° 
52, 6784 


221, 326 
1, 379, 7275 
511, 347 


300, 312 
115, 7944 
4 


927, 453 
327, 5965 
1, 862, 580 


97, 554 
i 050* 


1, 967, 184 


9, 555, 554 
3, 080, 938 
938,941 


| 13, 590, 055 


% 


0. 92 


1 Size groups are based on annual sales value, 1957. 

2 Sales of firms reporting research-development expenditures. 
8 Size groups 1 and 2 combined. 

4 Size groups 3 and 4 combined. 

5 All size groups combined. 


6 Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries, 
7 Includes construction, health services, scientific and engineering services, and trade associations. 
® The sales figure for ‘‘Other non-manufacturing’’ which is included in the Industry totals, includes the value of hos- 


pital services but has no figure corresponding to sales value fo 


r trade associations or medical foundations. 


° New firms, trade associations, medical foundations and any other firms for which no figure corresponding to sales 


value was obtainable are included in this size group. 
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TABLE 9. Number of Professional Research-Development Scientists 
Employed by Industry, by Level of Training, 1957 


Level of training 
Industry ae Total 
Bachelor Master Doctorate 
level level | level 
MIMI UATE yINes ANG OL WLS... cccsvecscscisesessscosseccecosnsecceon verses 197 | 20 10 | 227 
Manufacturing: 
FLOOUSLANUMDE VELA ZC Sy siusrecseiseycnsscunese cei enaccseecscush engewve dasteueveleceds 55 17 24 96 
EVID STMT OCUCLS? were styroaeee vue ate core cncct cea ceatsgeulacdeeRccsoccswectt baie 56 5 14 75 
BVO KUNCL OCHUCUS Peeent etc ecearcecnexstscococrerereretevsneiviee cea ciessvacediecinenn’ 50 9 10 69 
PV COGMPSTON GMC LS rcemeemare take tree ctecee tee oc ceae ss ase seca nerecuetos sec doccadouesdecotues af 1 1 9 
EPI ore CLEC LG aMaroe acnaaeh saver adeterarane ac ot aeeceeroretulatacacech cviceacechvedes 165 47 84 296 
HEOMMATICUSLEC OPKOUU GUS! suis. sutsesesates cosy ocecetosiavsvonecgaccube coseacesceecedl 140 9 3 152 
PUPA DOLCALLOM CORMUEDINGNIC ccctrsdcscceoccdccesedoccsduioceacscecceeeccserscedaris 1202 715 25 AS 3 
Non-ferrous metal products 153 29 43 225 
RICCI CAlmaADDATALUS ANG SUPDILES: ja...6¢.tevassdesgavsveretccosedeecsiey 672 72 43 7187 
NONEMICLALINC MINEAl PLOGUCUS) ...,.ccccccseccasesivavecsers soxtacecel tenders 44 6 3 53 
Prodictsrol PetroLvelin ANG (COAL We ic veccicocsscccecttecetrovcevasccreeseens %2 26 34 132 
Ke ORINC HUM OTO (HU CLS mets wartaeces usta saiast. ur skey suze cecwsns sane esd eucvamenseecaseee 408 74 205 687 
OUR ET AINA UTA CEUPEIC™ iisserscCcttieersttccsscssveessdersacecece cheese centeesssonts Sth 13 5 75 
Transportation, storage, communication and public utility 
ODERAULOM GMM ate erencetrcrerr de cers recncdaliesuete oustecaraunnactvertreneoeate 110 11 2 123 
OLGEMMONE Mansa ULM’... carsissereccapsvedenvesscecdsadhousvashoasvosssovsesevss 35 15 80 130 
“UGE | cor sccncasncnsoCh CREE CREE SPEER CCE EEE? EEE EEE he COor Ree ee EPP 3,433 429 586 4,448 
ie i free ee 


1 Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries. 
2 Includes construction, health services, scientific and engineering services, and trade associations. 


TABLE 19. Number of Professional Research-Develonment Scientists 
Employed by Field and Level of Training, 1957 


Level of training 
Field of scientific training ie: ing ee Total 
Bachelor Master Doctorate 
level level level 

Engineers, fo i | 399 53 51 503 
BRN SESHRC] Valli lacs sasnsecotcovsiarsacinarnisiiabarhesass vinesesvandsvehvavevogacorerven the 40 4 3 47 
HIN GINSCHS CLE CU CALM... uraiccuscchasssevreresayecsniaresonse) Broncos eanerersanvenveaes ae we 13 856 
NRIBCETS NE CUANLCEL vevdceisssescsenescssedberssoisessarensvsduessonsssoaverssssvedng 886 25 15 926 
HEINE CLS OUNEK soctertevictarseveasstecressecivetiestvodedecstcvevesaavecenseveesdeusseaees 310 4} 16 367 
CONE ONES ie meneer MPR MS cen TL ciE, cdalsoiseanss cures savicesdedennasvadasipvasuedevroasoxys 500 122 255 877 
EV SUIS US meeteats sou cestaees Ver tevcusrscuda¥svscvenss nalesetsssenssoacensrssarsoerseeseberohers 105 30 45 185 
Geologists, geophysicists and other earth scientists.............. 10 11 10 31 
IMS CABIITE ESL Geemarc teve. te ncrsvstyesvs> n.cacs evar cesceer’ cveabaspnoveanss ee evedsreveondeys ster 17 22 216 
MALI CMALICIANIS( cords crsacsvscdapcacssavessvasssorsvedecceevsesabeceessvennepsssacseacasaetes 42 6 4 52 
MeGLCHIES CLONE SUS tie... ..tecrniins covaeectesu ete nas svevs osinocecnaevansnv eyes sbeemesrens 22 17 103 142 
APTICUItUTAl SCLENEISES......01:.csrsorsvsvrccessorsccseresesaseacssavesscesarnemasaere 18 2 6 26 
Administrators (of Research-DevelopMent) ........scecccerseereeerteeeee 67 16 34 117 
COETESE So enacacteacecon tt CORO OER REECE ERORER RS. ten ex iY BCC amETCe eT so 86 8 9 103 

FUUOD GANG coscec are tt A teek < inecdsuevObee sucjpessns onastnpsterteacnedesesoesnecanarsenavensesevent 3,433 429 586 [ 4,448 

os 


1 Some firms were unable to give a detailed breakdown of the field and level of training of the research scientists 
employed. Their total employment of research scientists is included with ‘‘Other, bachelor level. 
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TABLE 11. Number of Professional Research-Development Scientists 
Employed by Industry, by Field of Training, 1957 


Engineers, | Engineers, | Engineers, | Engineers, | Engineers, : oh 
Industry chemical civil electrical | mechanical other Chemists |Physicists 
- 
Mining, quarrying and oil wells ...... 63 _ 3 5 6 
Manufacturing: 
Foods and beverages .........cccceece 14 = — _ 1 
Rubber products Besa. 18 ~ 3 5 1 
Textile products wocaceseccctescueawvise=s 21 _ a a 4 
Woodiproducts (Arf .....scscctece or - 1 =- 2 = 
Paper products: wes..cccccess-<reter nt 66 2 1 21 17 
Iron and steel products ............... ~ 2 7 97 = 
Transportation equipment ............ 18 18 268 625 52 
Non-ferrous metal products .......... 35 3 14 19 Al 
Electrical apparatus and supplies 38 2 515 91 49 
Non-metallic mineral products .... 14 3s 1 2 2 
Products of petroleum and coal .. 21 2 8 6 8 
G@hemical products. .ce-.s0ceeeeeere 180 1 2 13 ey 
Other manufacturing? .........0........ 5 - 10 14 1 
Transportation, storage, communi- 
cation and public utility operations 5 te, 20 1k} Pe 
Other non-manufacturing? ................ 3 1 4 11 4 
Total {078.500 ee eee ees 503 47 856 926 185 
Geologists, 
geophysicists, : Agri- aude 
Metal- Mathema-| Medical Adminis- 
cas ae ef lurgists ticians | scientists aomarder é trators Total 
scientists 
Mining, quarrying and oil wells ...... ff 61 34 — - a 
Manufacturing: 
Foods and beverages ..............0000- - it 1 1} 4 
RUDHETPLOGUCtS ooo eee eee _ - _ - 2 _ 
SHOXtILS DrOAUCE Sieg crsemtuer er eteriroe - _ — 2 _ 6 
WooG Products =. eee ase eee _— _ => = ae a 
Papers proguctS so. 55 see ees — _ if - _ 9 
Iron and steel products ................ _ 18 — o 8 
Transportation equipment ............ ~ 41 36 _ - 9 
Non-ferrous metal products .......... 2 69 - - - 1 
Electrical apparatus and supplies ~ 12 2 _ — 24 
Non-metallic mineral products .... - 1 2 _ _ 6 
Products of petroleum and coal .. 21 _ 1 1 3 - 
Chemical products) -—..o55.-.4... =~ 4 2 49 5 27 
Other manufacturing? .........0.......... —- 3 _ - 1 2 
Transportation, storage, communi - 


cation and public utility operations 


wo 
bo 
| 
| 
fo.) 


Other non-manufacturing? 4 — 89 — 4 


216 52 142 26 117 


sb 
Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries. 


* Includes construction, health services, scientific and i i i iati 
* Some firms were unable to giveadetailed breakdow ‘of hetielé Adri vel-ce tealadetseen. veeca-eaetene 
? n of the field and level of traini : 
Their total employment of research scientists is included with ‘‘Other, bachelor levees ee oe 
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TABLE 12, Number and Type of Supporting Personnel, by Industry, 1957 


Research- ; Other Total 
Industry development oud supporting supporting 
technicians mee personnel personnel 
aa SS 
Mini Raa VIP ANGCIOL: WELLS: ctsécccesecacssecseevevsoeceveccctadeosesecessccce 161 49 199 409 
Manufacturing: 
HOO GSEANGMDENV CLA CE Sic ccc corns seessacsseseeectededesk set Jocasssacesvessessouvovectea 40 9 30 719 
Rubber products ..... 42 8 32 82 
POR UULCMPLOGUC USM ierstt ceseescssscoscsnscascccacencessccvssscetoacvotccccasseccesscsece.s 33 13 66 112 
WOO GETOMUCESmeccrcerctcascescecsacarec cts cacortechs cove de scescsecucesesercabescarcvceone 5 8 3 16 
ERAN CHMOE OOM CUSM i actweressecze.dcsececotartacs -cessescosisexcensoescsaensarccceseonenscaes 273 43 135 451 
Tron and Steel products .......sssessssscsssesssessesnseeneecnnersnecseeeneesnentans 177 177 81 435 
PEFANSUOLLAGIONMCGUIPMEML) (s.cccsesccssoncoessacseducnsnatecsecsencdcaccceccsoseee 1, 208 189 1, 409 2, 806 
MOUSESELOM Sam Ul IPLOCU CUS sc casees sass seccane sascocetsastecccsssccadececesvavcees 396 31 LIT 604 
FLeChiCalvapParatus ANG SUPPLIES: «.......cesssssesevesoreeesssossecsasseeee 564 118 196 878 
INOMSMCCALIIC MINETAMDTOGUCES  Vecc.ciccsscssccsensovcesssecscccccscesncconsoes 28 8 6 42 
PTOUMCESEOMPE WOLCUMEANG COAL \ck-<.sccessenssacseouctecseccseseocucodevsccene 102 7 37 146 
Chemical products) %..-:.s.0.sss.cceess 470 45 ats 728 
COOL MUA FA CUUITAI is Metter es scontsovessis0e2500dsoedeves cuoseacsucssssecatevecsacsocs 78 57 29 164 
Transportation, storage, communication and public utility op- 
TAG OM Samenes sa ceocscescterscns tenes sekecsccvediveecsdesscvecsbusdvesedoesevssesseesseoeseass 91 1 32 124 
@LNOTEMON= Manta CLONING auccss.ctcnccscsereccascoocesesacsceosesecccisacseceeecssoscects 69 39 79 187 
POCA mereer re cerccsctcnenesccscveeSeeesaass <atsavescvesssavoodsescvcostecccscsesseseseuseeosys 3, 737 802 | 2, 724 7, 263 


1 Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries. 


2 Includes construction, health services, scientific and engineering services, and trade associations. 


TABLE 13. Number of Supporting Personnel per Scientist and Engineer, by Industry, 1957 


Number of 


Total number Total number supporting 
Industry of scientists of supporting personnel per 
and engineers personnel scientist or 
engineer 
Mining, quarrying and Oi] WelIS .......ceecsccessrecsesesseseecesensssnseseoees LS 


Manufacturing: 

Foods and beverages 
Rubber products 
Textile products 
Wood products 

Paper products 
Iron and steel products . 
Transportation equipment 
Non-ferrous metal products 
Electrical apparatus and supplies 
Non-metallic mineral products 

Products of petroleum and coal 
Chemical products 
Other manufacturing? 


Prrrrerrrrrrririrritreer 
Prrvirrrrrirrrteee rr) 
Peo e sew eer sveseesccesceenceeseeeese eee soe s ese Seseee esses seseserssssese® 
Seen eeeeerececereseccesesesesessesseses sons eesaeeseeseessseesresessesseeee® 
Prrrviriirriiirrtitier 
eeeeccces 
eeeee 
eeeccececseesocesccessceseseesesoes 
Prrerretrritiiriit ry 
Prrerritrireeeet 
Prrererrritrieitr tr 
PPITTITITI Perera 


PPTTTTITIT TET 


Transportation, storage, communication and public utility op- 


NEE OM NNER > 
NHR COOH aH Oma Mr CO 


TAGS eee ta acc cnccaccsas- casceuvoosseetensuvontinessebsecsnarcsteNespusnesuane 1.0 
Other non-manufacturing? ........ccccccsscsscsssssscerceesscescessrsccssessssssosonse 1.4 
MPOUAL coccccnccscccoccescocccscscccvcccnssssscesssssenascerccscessesesesensereusconessosseveee 1.6 


1 Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries. 


2 Includes construction, health services, scientific and engineering services, and trade associations. 
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TABLE 14. Expenditures on Research Grants, by Industry, 1957 


Numberacninne Total bleitipeet 
Industry making grants on grants 
- S (in Canada) 
att 
$ 
Minine, quarrying.and Oil WellSiieessccer-stenecescraetees-cssen tar cscevan sesh namucneesReaweceewaiar are 4 105, 850 
Manufacturing: 
F OOUSs alld PEVET AEE SH nis cdecctecoanes tie ceac slew coteneeereness-veiee os ancesy en eosereatauaeeereeementertts 13 24, 350 
WOOG“PROMUCUS tea cencccvevscut ne ctoe ances evans. seacsath tee temacwatsesuneseecssseracte se care meavocnsec tan } 19, 100 
Paper PROMUCUSH cu. scacsonccive cevemearcserspuer sterciaue westeramsse rarseraseneessapereeness rae saaeracmcon ae 


a 

Tron and Steel products tskereetcccctecccsseepevecee ste seuss taeeceaeeemecaeeteeantate nr eneeveets 3 6, 700 
TVANSPOrcAtLOM, © GUIPMEN tT wecrecw-costacvsscessesertieoeeeae cos eaveeseneatiae earaeeremraracmicnsars 7 44,900 
NO-LErrOUS) META ROG MCUS Te esect a nnccccatesaueertneatar et saetccenoere occas: ae : 49, 100 


Non-metallic mineral products bs 3, 000 
Products of petroleum and coal } 17 175. 136 
Chomicalapr oduct sittcc.c.ceccsaeseas sovensavesccteecsvrsereveras givacecsstaccevsstunenesecess scence menemetees ; 
Other manufacturing? 25, <5, scwesote cnc shacss cx ccome eee eee tes oeeaaes cea teeter eae creas ene ena 5 14, 700 
Transportation, storage, communication, public utility operations and other 
NGM-MAMULAC HUES Fae soe eaecccecencuschesvecacacecdetonsestoee or teceeecneee eae ee ae 9 115, 200 
Boba yee scuaes kc cssnue Al edaeapete ce neces ea oe ee 71 559, 036 


1 Includes tobacco and tobacco products, rubber products, leather products, textile products, electrical apparatus and 
supplies and miscellaneous manufacturing industries. p 

2 Includes construction, scientific and engineering services and trade associations. Health services, including medical 
foundations are excluded as they are recipients of grants and their inclusion would distort the results. 


TABLE 15, Estimated Capital Expenditures During 1957 om New or Extended Facilities 
for Use in Research -Development Activities 


F : Replacement value 
Capital expenditures Of reseurel 
Industry for research eyes 
facilities 1957 facilities at 
December 31, 1955 
orl 
dollars 
Mining vquarryinevand oil ewelllise ssmescnpeerrce ete n et 942, 415 2, 152,000 
Manufacturing: 
Foods and beverages 142, 758 2, 555, 555 
Rubber products 197, 085 1, 005, 022 
Textile products 69, 300 1, 770, 867 
Wood products .... 
PADCESNLOUUGLS tert. cen cna econ ee ee 651,981 2, BOM, 204 
Iron and steel products 453, 650 1, 380, 230 
Transportation equipment 5, 422, 746 10, 881, 093 
Non-ferrous metal products 163, 500 7, 380, 927 
Electrical apparatus and supplies : 665, 168 7, 605, 800 
Non-metallic mineral products 111, 286 f 538, 167 
Products of petroleum and coal ; ; 
Chemical products 2, 585, 810 14, 361, 232 
Other manufacturing! 325, 999 235, 500 
Transportation, storage, communication and public utility operations 150, 900 2, 670, 000 
Other non-Maniiackuning 76... ci sma tiaaiea wince mene ate F195 109 823, 861 
POCA -i2 a ceatons eden uae Susan sspa aha eee Mate pin eta, aa Pe 12, 782, 707 58, 955, 117 
1 
F Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries. 


Includes construction, health services, scientific and engineering services, and trade associations. 


C 


C 
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TABLE 16. Research-Development Expenditures, 1955-1957 


a a GTS TR EEE RE ang ag la ee a 


Total research- Bees Total research- 
Industry aeustepier developmnedt development 
a os expenditures expenditures 
1956 tl 
— 
dollars 
Mining, quarrying andloilswells: ..c.c.c....dserdddscedeactessecddsavsvseees 3, 045, 624 3,619, 300 6, 279, 487 
Manufacturing: 
PLOCESHABG DOV. CLALES reves cenvecibiianswaseeccsilaeaveesnsteeeoteetarnses TOS; tant DRM MEAS ey 1, 882, 122 
RUUD DEAD LOGUGUSMne cestirncuieettenicetvde ries terete nannesevedueris ci eeaceneers 2, 719, 839 2, 997, 234 4,.LOD ipo 
BORIC BPO UCUS mamma mereme racine tetas insciuaasasesonrcetenasencarsevoursesevact 1, 160, 969 1, 294, 820 1, 482, 206 
WW OOCIB ORO CLIC US ian gesirac scans ss yeusuanasndonGars sckrseciNdesiommaasiantcacrataes 94, 815 87, 500 148, 163 
PEAS Da ROCACUS eaten eee ack seibsic io vw evsiga cq saesauah viv vee ne Biased et ea aces 4,049, 008 4, 595, 425 6,213, 362 
Ironmandesteel: Products) w..cesertivacceescscaseactrevereeredntuateertateeees 3, 088, 257 3, 297, 120 4, 324, 193 
FERANS PORUALLOMNEGULDMEME saa pirates: ccbncpsstecs\canoauswentein ceed vetewe’s 16, 553, 409 22, 771, 645 25, 564, 715 
Non=ferrous) metaliprogducts” cites. ..savo vvvibsoosteepevsnstacoae® ssescunes 4, 530, 242 5, 109, 200 Srl oa Log 
Electricalvapparatus’ ANd'SUPDITES: ....c.cccbsccssccccccorsosscsvvsoseses 10, 780, 204 11, 896, 124 14, 500, 222 
Won=metaliiermineral products: £1l;..scscsetescrasseetesctceeecsayaeees 1, 101, 488 1, 073, 927 1, 713, 776 
ELOGUCESEOL DE MOLCUIN ONG COAL foc. cccsccascsssnasroveccatscieaceesssea 4, 704, 498 5, 653, 883 7, 488, 518 
CHEMI CAE MOGUCUS te rrtirs scat oe steeue saktsspuercorseessedeaecetiad-Staenecsnss 7, 844, 984 10, 135, 587 12, 240, 233 
COUMERAMANUTAC LUA Gaus eertene sated Sccen avauritae teen peenteetpi be cant 454, 400 687, 900 1, 154, 373 
Transportation, storage, communication and public utility 
ODERAULONMS Meee ohteet oe rcae hak sieiness eeacccieaneoersatsarenversstusmsbnecsancs 3, 350, 609 3,371, 900 3, 898, 800 
QU NSMPLO NAINA TULA CUMIN So ecnicsaesse sens acceneederse cases anvaceeseovarnatee iors 701, 542 934, 060 2, 740, 531 
Oba Dre sreren eset reat eo aniaie cuted uae ce du aeuaevanwese-santGoaptndalvsateteret enon 65, 885, 615 79,304, 747 | 99, 579, 563 
| ale = 


1 In order to make the figures for 1957 comparable with those for 1955 and 1956 all research done within the company 
for which the source of funds is shown as government funds received through research-development prime contracts has 


been deleted. 


2 Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries. 
3 Includes construction, health services, scientific and engineering services, and trade associations. 
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DEFINITIONS 


There is no generally accepted definition of the 
term ‘‘research-development’’. The concepts and 
definitions used in this survey parallel those used 
in the previous study covering the year 1955 which 
were developed in consultation with the National 
Research Council and others having an intimate 
knowledge of industrial research. They were also 
tested through visits to a number of companies 
active in the research field. The aim was to arrive 
at a definition which would describe the type of 
information required, and at the same time conform 
as far as possible with recognized accounting 
practices. 


In general, research-development was defined 
as the activities directed to pure or basic research 
and to the conception and development of new 
products or processes or major changes in existing 
products. This concept would cover laboratory 
scale activity, the design and operation of pilot 
plants and the development of techniques or pro- 
cesses to the stage where the operation could be 
taken over by production departments. The design 
and operation of pilot plants and the development 
of techniques or processes may result in the inclu- 
sion of firms which do not conduct laboratory scale 
research. Included in research-development expendi- 
tures were Supporting services, wages and salaries 
of all research personnel, materials and supplies 


used, and an estimated portion of overhead costs. 
This latter item wouldinclude stenographic services, 
delivery services, storage facilities, light, heat, 
power, etc. 


Such activities as market research to establish 
consumer preference or distribution studies and 
sales promotion were excluded. Similarly, routine 
quality or quantity control of a process or product 
as well as costs of patents were also excluded. 
Changes in a process or improvements in a product 
to meet the requirements of a specific customer 
were not considered as research activity unless 
such changes were major in nature and resulted in 
the production of an improved product in volume on 
a continuing basis. 


Although the records of some respondents did 
not follow the definitions as set out in the schedule, 
reporting companies were asked to follow the defi- 
nitions as closely as possible for purposes of com- 
parability. As a result of conversations with many 
officials in industry, and an examination of the indi- 
vidual returns received, it is felt that any variations 
in interpretation of the type of data to be included 
in the questionnaire were not significant enough to 
make any appreciable difference in the published 
data. 


COVERAGE 


This is the second survey of the industrial 
research field conducted by the Dominion Bureau of 
Statistics and, in the main, it parallels the previous 
study covering the year 1955. 


As before, only those industries which were 
thought to be doing a significant amount of research 
were surveyed, and within the selected industries 
only those firms which were thought to be large 
enough to support some sort of research program on 
a continuing basis were contacted. 


All industry groups as defined in the standard 
industrial classification were included except 
Clothing, Printing and Publishing, Retail and 
Wholesale Trade, Personal Services, and Fishing 
and Agriculture. This latter group was thought to 
contain few, if any, industrial firms which would 
carry out any appreciable amount of research- 
development as defined in this survey. Crown com- 
panies were included along with the private sector 
of Canadian business. The industries included in 
the survey were as follows: 


Mining: 
Companies primarily engaged in metal and non- 


metal mining, fuels, limestone quarrying and oil 
prospecting. 


Foods and Beverages: 


Companies primarily engaged in manufacturing 
food preparations. 


Tobacco and Tobacco Products: 


Companies primarily engaged in curing tobacco 
and manufacturing cigars and cigarettes. 


Rubber Products: 


Companies primarily engaged in manufacturing 
all kinds of natural or synthetic rubber products, 
such as tires, rubber footwear, mechanical rubber 
goods, and rubber sundries. 


Leather Products: 


Companies primarily engaged in tanning, curing 
and finishing hides and skins, and manufacturing 
footwear (except rubber), leather belting, leather 
gloves, luggage, handbags and similar products. 


Textiles: 


Companies primarily engaged in manufacturing 
cotton, woollen or silk (including artificial silk) 
thread, yarn or woven fabrics, dyeing and finishing 
textiles, and in the manufacture of cordage, rope and 
twine, and coating, waterproofing, and otherwise 
treating fabrics. (Production of clothing, and related 
fabrication is excluded). 


x 
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Wood Products: 


Companies primarily engaged in producing 
lumber and wood basic materials, and manufacturing 
finished articles made entirely or mainly of wood. 
Companies engaged in manufacturing furniture and 
window and door screens and shades, regardless 
of materials used, are also included. 


Paper Products: 


Companies primarily engaged in the manu- 
facture of pulp either from wood or other fibres, 
conversion of these pulps into any kind of paper or 
paper board, or the manufacture of paper and paper 
board into converted products. 


Iron and Steel Products: 


Companies primarily engaged in manufacturing 
primary iron and steel, fabricated and structural 
steel, sheet metal and iron products, industrial and 
household machinery and agricultural implements. 


Transportation Equipment: 


Companies primarily engaged in manufacturing 
or assembling motor vehicles and parts, aircraft and 
parts, railroad equipment, and other transportation 
equipment such as boats, motorcycles, bicycles, etc. 


Non-Ferrous Metal Products: 


Companies primarily engaged in the smelting 
and refining of non-ferrous metals, and in the manu- 
facture of aluminum, brass, and copper products, 
including jewellery and silverware. 


Electrical Apparatus and Supplies: 


Companies primarily engaged in manufacturing 
heavy electrical machinery, batteries, radios, tele- 
vision, and electronic components and electrical 
appliances. 


Non-Metallic Mineral Products: 


Companies primarily engaged in manufacturing 
articles made entirely or mainly of non-metallic 
minerals such as cement, asbestos, clay, glass, 
stone and concrete. 


Products of Petroleum and Coal: 


Companies primarily engaged in refining crude 
petroleum, and in manufacturing products from petro- 
leum aswell as coke and coke-oven products, paving 
and roofing materials, and other products made from 
coal. 


Chemical Products: 


Companies primarily engaged in manufacturing 
industrial chemicals, medicinal and pharmaceutical 
preparations, soaps and washing compounds, paints, 
varnishes and allied paint products, and miscel- 
laneous chemicals including fertilizers, sweeping 
compounds, adhesives, polishes and dressings, etc. 


Miscellaneous Manufacturing: 


Companies primarily engaged in manufacturing 
professional and scientific instruments, surgical, 
medical and dental instruments, and clockwork 
operated devices. 


Construction: 


Contractors engaged in the construction of 
buildings and highways, heavy construction and 
marine construction. 


Transportation, Storage and Communication: 
This group includes the following: 


(1) Transportation companies, primarily engaged 
inthe operation of air or water transportation 
services, and steam railways. 


(2) Storage companies, primarily engaged in 
the operation of grain elevators and other 
storage facilities, including refrigeration. 


(3) Communication companies, primarily engaged 
in the operation of radio, television, broad- 
casting and telephone services. 


Public Utility Operations: 


Companies primarily engaged in the distribution 
of electric power, and the manufacture and distri- 
bution of gas. 


Service: 
This group includes the following: 


(1) Health: This classification is confined to 
hospitals maintaining research-development 
establishments and medical foundations. 


(2) Engineering and Scientific: Companies pri- 
marily engaged in providing engineering, 
chemical, metallurgical and architectural 
services. This includes research laboratories 
except medical and dental, which are clas- 
sified as health services above. 


(3) Associations: Trade or industrial organi- 
zations supported by members operating in 
Canadian industry, and conducting research 
on behalf of their paying members. 


Only the larger firms were considered as being 
in a position to maintain full time research-develop- 
ment establishments. However, to ensure as complete 
coverage as possible, the survey was extended to 
include all firms in the industries noted above with 
100 or more employees. As an indication of the 
research activity conducted by the smaller firms, of 
the 1,364 firms in the survey with 200 or fewer 
employees, only 124 reported research-development 
costs. Expenditures averaged $60 thousand in this 
group and accounted for less than 6% of the total. 


Research activity is generally conducted for 
the benefit of the entire firm rather than in the 
interests of an individual branch plant. Consolidated 
reports were therefore requested from ‘‘multiple’’ 
firms. In cases where all branches of a firm did not 
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operate in the same industrial field, the firm was were checked against the mailing list, and, if they 
classified in the industry in which the major part of were not already included in the survey, they were 
its operations were performed. This may lead to immediately sent a questionnaire for completion. 
over or under statement of research in particular This source resulted in comparatively few additions 
industries. to the mailing list, but did insure more complete 
coverage. It also resulted in the inclusion in the 
Respondents were requested to report the names survey of a few firms with less than 100 employees. 
of firms or associations from which they secured 
results of research activity, either with or without The survey included 2,818 firms of which more 
payment. Firms so reported and located in Canada, than 98% submitted returns. 


Survey Coverage Based on Employment 


Employment Percentage coverage 
r of total employment 
Industry "Total in Total of eee 
industry? gas ed active | Surveyed Research- 
pine firms? firms active 
1 firms 
Mining. quarryinevand oil wells peccescnescescsereceeesciascersocncese-cnceaces 123, 228 101, 491 
Manufacturing: 
POOdSiaNd DEVELALES! seiccctesnscccascocveneceresvcssetncconorversteccectedestes 228, 633 187, 342 9 25216 
RUDDER: PFOGUCUSE mrercercererssthactous stancecauectrsccchsanstaeeetenanpaoses<secsses DAL IA Pe 25, 954 . 4 59. 2 
PPOXUICIO TOU CLSIecascomnccyssusetoacnuccostaserecacecseatascossveeteteeressseryeenes 77, 106 63, 879 be 29. 8 
Wood! products! <hcc.cccvcsncclessssvsencocseceosstecocesssnopacensussseesoaestnsecessos 164, 918 90,085 .6 4.7 
PAD EF PROGUGES), <ccssvecssesen-ceucee Seoteanerensesusseserensvarecoccuactertorrcorece 189, 764 181, 254 ais 63. 0 
Tron and: steel products) c.cssccscesoccsvosstvesssesereccuecseepscsseccsecevecs 227, 618 185, 467 oe) 29.4 
Transportation) CQUIPMENE <..<.ccss0sssvecosvaecconaccdevscesevennessseete see 139, 696 131, 348 .0 52. 4 
Non-ferrous metal products ............. 64, 473 53, 406 -8 71.4 
Electrical apparatus and supplies : 94,131 85, 974 ra 88. 5 
Non-metallic mineral products ‘ 44, 803 33, 334 4 27.0 
Products of petroleum and coal 33, 156 32,514 si! 64. 8 
Chemical productsits..ccscccecvestettsss-reeavsttcsevsctcasseetesonocscsscsasssces 71, 865 59, 563 ao 59. 8 
Other manulacturinery =. sevacscccaceescec corecectcsscavescusseccsssteccecasves 57,973 42,104 . 6 18.7 
Transportation, storage, communication and public utility 
ODETAUIONS erscte-stcaccncrscmectecssctosercecererce ete ne teen secreeteaticrrs 418, 648 378, 271 | 268,045 64.0 
Other:non=mantifaeturines Ciccs..<t-sscctsuasnare sssecasevatsoceessvareccereoesse 437, 983 266, 624 20, 793 ani 


TBO tal sss estate sete Scecate ce ooee secu BEG S nek ea cotiecscteriveness | 2,401, 807| 1, eats. | 916,478 


1 Employment in 1954. 

2? Employment in 1957. 

* Includes tobacco and tobacco products, leather products and miscellaneous manufacturing industries. 
“Includes construction, health services, scientific and engineering services, and trade associations. 


SURVEY METHODS 


All firms in the survey were originally contacted to list the companies to which such payments were 
by mail. Response was exceptionally good and the made as well as those from which payments were 
final result was a completed return received from received for research results. Adjustments were 
over 98% of the firms contacted. then made on the reports received. 

In order to ascertain the total cost of research- During the editing of the questionnaires some 


development, respondents were asked to report not 


difficulties or differences in interpretation were 
only the cost of their own activities in this field, ; 


eee j encountered. These instances were clarified through 
also payments made to other companies or correspondence or by telephone and on the advice 


organizations both within Canada and outside the of the res j i 
; ; : pondents, adjustments were made in the 
country. To avoid duplication, firms were also asked reports. 


C 
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Complete in duplicate. Keep one copy for your files 


and return one aA ey the enclosed onicte to the FOR IMMEDIATE ATTENTION 
Dominion Bureau of Statistics, Ottawa. Individual 
reports will be treated as CONFIDENTIAL and used CONBIDERTIAE REEL ARE SDEY 


only for the purpose of arriving at group totals. 


Department of 


Trade and Commerce 


Dominion Bureau of Statistics 


General Assignments Division 


INDUSTRIAL RESEARCH EXPENDITURES 
1957 


Taken in conformity with the requirements of the Statistics 
Act, Chap. 257 of the Revised Statutes of Canada, 1952. 


This survey is being conducted in cooperation with the National Research Council, in an effort to assess the magnitude of the industrial 


research program in Canada in terms of total expenditures incurred in the various scientific fields, numbers of trained personnel employed, and 
sources of funds. 


Please complete the schedule as fully as possible. Your best estimates will be satisfactory if precise figures are not available. 


NOTE: In the case of parent-subsidiary operations a consolidated return covering all companies which are within the organization will be satis- 
factory. Please list companies covered by this report in Item 7. 


DEFINITIONS 


Research-development includes basic and applied research in the sciences, including medicine, and in engineering, and design and develop- 
ment of prototypes and processes. Do not include quality control, routine testing of products, testing of assembly line and production techniques, 


market research, sales promotion, sales service, geological and geophysical exploration or research in the social sciences or psychology. 
(SEE NOTES ON PAGE 3.) 


SECTION A 
1. Was any research-development conducted within reporting company during 1957? ....cccsscesceccessensceseescesseesecaeneeserteecensceneces Yes {| No 
8 
(a) If “‘YES”’, was any research-development done on behalf of other companies or organizations for which you were 
GO TRESS ALES ree eee cae tsi ae Ads nu ss iin. Un sutra eRe Peep ee Se has RM at cage Ma Ra Ratna oe SEE Bre Goce cca NRHA [_] Yes _] No 


(b) If “YES” to (a) above, list names and addresses of companies or organizations purchasing this service: 
Name Address 


2. (a) Did reporting company spend any funds for research-development done outside the company during 1957? ... 


(_] Yes (J No 


(b) If‘SYES’’ list names and addresses of outside organizations which undertook and/or supplied you with research- 
development services: 


Name Address 


3. (a) Did reporting company grant funds to educational! institutions, research institutes, foundations and hospitals for aa 
general research-development work during 1957? -.-.....ss-ssecsscessrecenessernsnnecesenecsensscacesensceseessecusnessacesseauacsensanaanenasian aneceess J Yes {_] No 


(b) If ‘SYES”’ list names and addresses of those to which these funds were granted: 
Name Address 


NOTE: IF THE ANSWERS TO QUESTIONS 1, 2 AND 3 ARE ‘‘NO’’ PLEASE COMPLETE SECTION B AND SIGN AND RETURN AS SECTION C 
DOES NOT APPLY. 


SECTION B 


4. (a) Does reporting company have access to the results of research-development done outside your company for = 
which no payment is made? ......... Bee seo eeu cepe ove oot cn se weeauicey eer es bass ce axe oot ou nian eva eee neue a nnn aa ersee reioe a: SORE NaS weeny ase L) Yes {_] No 


(b) If ‘*YES’” list names and addresses of companies or organizations supplying this information: 
Name Address 


5. Average number of persons employed by reporting company in all its activities in Canada during 1957. Include 
‘employees of subsidiaries and/or affiliates if consolidated report. (Estimate only) --.---..---s--ssescseresreneeseseseeesecssarsnassnnnnees 


6. Total value of sales or services rendered by reporting company during 1957. (Estimate only) -....-.-2-.:.:0:scecsscnesensnenesseree $ 


7. List of companies covered by this report. (Consolidated reports only): 
Name Address 


660 1-37, 1: 21-1-58 
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SECTION C 

8. Indicate approximate percentage of total research-development expenditures made in each of the following fields: 
Engineering, Chemical .... ———______ Engineering, Other ... Metallurgy ..c..:..cccccssccsecsesornssrasrserensce eerie 
Engineering, Civil --.......... ————____ GHEMUSELY, <:rccnrestetencrcraraceteananvorscce Me dCi ecenseaceseccsevncaevcaencpepcounnecdiorereevane ee 
Engineering, Electrical .. —_——______ Phy Sic «+s.-----+--0-++- ecaessecanceesensenses eS NE Y.-C) (4) -anopnetereier ee eee eye eo 

Geology, Geophysics and ; 
Engineering, Mechanical ___________ Other Earth Sciences «--....0.+-.--- = Orhersi(Specify) = = 
: h-development performed or financed by reporting COMPANY -..-..c-eceeeerereeseeeensterers ersetescssarenscencenstanesnesenses $ 
; Speer a cobe fen all eta ciedevelopment. Include all professional and non-professional salaries, other 


direct costs and an estimated share of overhead expenses including depreciation; exclude patent expense and 
expenditures on construction or acquisition of buildings and durable equipment which should be reported under 
item 11 below. 


(a) Done within your company organization (total 1957)... $ 
Source of funds (approximate percentages): 
(i) Reporting COMpanNy -c.cseeccseccerereersseseseseseserecteessnsraneanernsersscesessnensaesagevsacanenenersneneeses % 
(ii) Parent, affiliated and/or subsidiary COMPAaMieS «....-....-ecescsesererecsseseenerserecerereenecenennenaens ae eee eee ee ee 
(iii) Government funds received through: 
(a) Research-development prime CONELACES -..--ececeescsecserecersneesersenenseresenenseaenseceseatraraesaes PE NEe Sea SS 
(b) Research-development part of PprocureMENE CONELACES «...--2.ee--e-eeeeereeereeereeeeereseeres See ee en 
(iv) Other (Please specify) - % 
wauucunnshedesesesduasanse0sduénesscedbwesphat paces duvsxecsunscuscnsesr hin canassemessMbwc bast hZRI550e % 
Estimated cost of research-development to be done within your company organization, 1958 .....-.-.sessseescsseerseceeenaceeeeteee £ 
(b) Done outside your company organization (total 1957) .....--sessssssssrererersserecectsecnsencearacesecnssesensasessseracaenecsssscaseearansasensaceres eee} 
Payment made to: 
In Canada Outside Canada 
(i) Parent, affiliated and/or subsidiary COMPANMieS .........sccsecececeeecesceeeseeeeecsseenencnseseeneenes $e ee ee 
(ii) Commercial laboratories and consultant .......:...:c:scecsceseceeceeesenenccesereresaeneeeanens seoscenecneee $ 
RL) EOther COMpPANLe S ceceerccrusvaxs conversa pverweacetouavensCece cents sevemebssesecevee iaaya cgeeca sane ceetad tena eeee nessa $ $ 
(iv) Educational institutions — for research-development only. (See item 10 below) .... $ $ 
(wv) Research institutions, foundations, C6.) cc..cs0-e<cce-ore<cscenseversvo-asossac-twesuusndessesccitiyndacscaes> $ $ 
OVE) NGOVEENTIENE \anaabtel cizdepsReasneatc css cophveexsenustadeuadd stovesdedestebeg stata cenacccvuade nave sok cesatneene mene euapaeEre , eetes Saw ELS ae ef 
Cvi1)) Other. (Pldase tspecity)) Viscscosscinscyaccvewcacacevacevurus atestssuet=beuctecsewerestane/sacesescee eomPeNateRereetoeeraees $ $ 
ain cueticsdin va jas vatitenwswomnnnas tubs kaezaseas Re chies aoewaae ats des ce baa apiooeaseeteee ase ee $ $ 
Estimated cost of research-development to be done outside your company organization, 1958 .......-ssssssccssccecerereseceseeeses $ 
10. Amount of funds granted to educational institutions, research institutions, foundations and hospitals during 1957 
for general research-development work. (This amount should not be included in Item 9 above) .. $ 
ll. Estimated capital expenditures during 1957 on new or extended facilities, including special buildings and equip- 
ment, foriuse insresearch-development: activities) <s.ceceves-censncuccuccnavchnneserecene soseusiebtaversauecesdnsesseseuss)sveasetiens snvenvineh cass utemaneeanaae $ 


12. Number of persons employed in research-development_done within your company organization during 1957 (full-time 
equivalent if part-time staff engaged). 


Note: Include all persons whose pay is included in cost figures in question 9 (a). 


(a) Resrecch-de velopment scientists and engineers. All classes of supporting personnel are to be excluded from 
this section. 


Doc- | 


Bache- | Bache- Doc 
i astet forae Master 
evel Webevelae corel et, Level | Weve 
f : Geologists, geophysicists and other 
pieruvee isuouepanpsaeste eranscesesth Engineers, Chemical earth scientists .. 

meer! Ai Srenea yiavoesatnesyariuatscees eaeeaae Engineers, Civil Metalllucgistsigscezcscsssrsaeaecnnsneescsnenteteerusennetecorereeee 

St ARE ES, (a emer kr re Tey Engineers, Electrical Mathe matician's!\<..sccsss.opsssnpsurveavesssabepsaceasienes ects 

ats SES Engineers, Mechanical Medical Scientists ........cescesceseees eesetassesenepesreree st 

Bana UE aiere oN aestepe vei Wie Faspr une Engineers, Other - Agriculéural Scientists) 2.c.-.ccccesssecsnccecoesosceesteceere 

sent nwaid var ateaaemannesiasscssc chads Chemists Administrators (of Research-Development) ...... 

a saveabe duseartenancepankennestoesees Physicists Otheri(SPECHE 9))c-sneraronecasqrsnscousvevscesssanetadetrencseeceetene 


(b) Supporting personnel — Note: Definitions under C opposite page. 
(i) Research-development technicians 


(ii) Skilled craftsmen 


Name and address DBAS Ute 
OF Person 5 tm yy dlrs szensscssctiec lessees -nccemm eee ccna erect cee EO 
making this report, 90 ( mr rrrrrtrttstesenscerstanentntarttrnetentnsenentnteneeneannneanentnenmnttnestenstteatactnrannasnentn ee 
Checked 


Date of this report 


Entered 


Ba 


DEFINITIONS 
A. CONCEPTS OF RESEARCH-DEV ELOPMENT: 


Research-development comprises activities directed to pure research and to conceiving and developing new products, 
new processes and major changes in products or processes, and bringing them to the stage of production. Such activities 
as market and sales research and process and quality control are excluded, as well as other special cases outlined below. 
In case of doubt, please feel free to ask about special situations which you may encounter. 

The following kinds of activity are to be included in the concept of research-development: 


1. Laboratory scale activity. 


2. The design and operation of pilot plants or prototypes, provided the main purpose is one of the following: 


(a) To test experimental conclusions reached at the laboratory level. 

(b) To establish finished product formulas, specifications or standards. 
(c) To design special equipment required by a new or improved process. 
(d) To prepare operating instructions for use at the manufacturing level. 


3. The engineering activity necessary to advance the design of a product or a process originated in the laboratory 
to the production stage. The design, construction and testing of full scale models prior to production is in- 
cluded, along with the development of designs for special manufacturing equipment and tools required. 


4, The preparation of drawings, formulas, specifications and manuals of instruction for the use of manufacturing 
units, all of which are based on the research activities. (See No. 9 in the following section). 
The following activities are not to be included in the concept of research-development: 


1. Market research and development, including statistical surveys of consumer preferences, estimates of possible 
markets, distribution outlets, etc. 


2. Development of advertising programs including sales promotion and demonstration of new products. 
3. Economic research and other research in the socia! sciences. 

4, Application for patents, including related legal work. 
5 


. Experimental work performed to provide additional information as required for the completion of patent liti- 
gation. 


6. Routine quality or quantity control of a process or products at the manufacturing level. 


7. Investigation and/or analytical work in connection with mechanical interruptions in production (i.e. trouble 
shooting), 


8. Work required for the minor modification of a specific product to meet the requirements of a specific customer. 


9. Assistance furnished at the manufacturing level to facilitate production in accordance with established 
formulas, instructions or finished product specifications. This includes the cost of printing blueprints and 
instruction manuals. (See No 4 in preceding section). 


10. Geological or geophysical exploration. 


B. COST OF RESEARCH-DEVELOPMENT: 
Include all costs incurred for research-development work done. 


If you maintain a separate research-development organization, include all operating costs of this organization minus an 
estimated allowance of the cost of non-research technical services as outlined (Nos. 1 to 10) in the preceding section. 
Include also an estimate of the cost of research-development work done by company divisions or technicians not part of the 
research-development organization. Exclude capital expenditures. Costs incurred as a result of research-development 
activity within your company organization may include but are not limited to the following: 

1. Wages, salaries and related costs, including ‘‘fringe benefits’’, of all research personnel, including scientists 
and all classes of supporting staff. 

2. Materials and supplies used (or purchased), including the cost of purchasing, receiving, inspection, storage 
and transportation. 


3. Literature purchased to provide background information necessary for research operations. 
4, Company overhead, which is an estimated share of the functions supporting research-development activity. 
If research-development operations are being conducted for your company by outside organizations, enter the cost in 


Section 9(b). Your entries should include the total charges for the work including professional fees and administrative 
costs. 


C. SUPPORTING PERSONNEL: 


Technicians: Technical personnel having high school graduation or equivalent and additional technical training, who assist 
scientists and engineers in research-development work (i.e. laboratory technicians and assistants, draftsmen, 


etc.). 


Skilled Craftsmen: Workers in positions requiring specialized training and experience and who are engaged in research- 
development work (i.e. glassblowers, machinists, modelmakers, etc.). 


Other Supporting Personnel: All other persons whose pay is included in Item 9 (a). 


t 


